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PREFACE. 


The  arrangement  of  The  American  Ephemeris  adopted  in  the  volume 
for  the  year  1882,  and  explained  in  the  Appendix  to  that  volumei  has 
been  continued  without  radical  change  to  the  present  time. 
•  The  additions  then  made  comprise  more  complete  data  for  eclipses  of 
the  sun,  diagrams  showing  the  configurations  of  the  satellites  of  Jupiter, 
data  respecting  the  disks  of  Mercury  and  Venus  for  the  reduction  of  me- 
ridian and  photometric  observations,  and  diagrams,  with  tables,  for  ident- 
ifying any  known  satellites  of  other  planets.  The  work  is  divided  into 
three  parts,  as  follows: — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  gives  the  geocentric 
and  heliocentric  positions  of  the  major  planets,  the  Ephemeris  of  the  Sun, 
and  other  fundamental  astronomical  data  for  equi-distant  intervals  of  Green- 
wich mean  time. 

Part  n,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephem- 
erides  of  the  fixed  stars,  sun.  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  the 
data  for  their  reduction  are  also  included  in  this  part  The  list  of  mean 
and  apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  con- 
venience of  field-aatronomers. 

Part  m.  Phenomena^  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Ghreenwich  mean 
time  was  judged  more  convenient. 
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CORRECTIONS. 


Ephemerit  for  1891  (FSnt  EdUim  (mbf\ 
Page  298,    Dec.  of  4  Dn*  Minority  for  78®  W  BS^.H 

300,    R.  A.,  a*  Capricorni, 
338,    Dec,  a  Leonia, 
350,    R.  A.,  y  Draconifl, 

387,     Bright  Limb  of  Moon  from  Maj  8  to  May  18, 
501,     Lines  30  and  31, 

and 


read  78«  3'  35'M4 
••    <20h 

«•     I7h 
"    I 

"Chicago    read    a  point  I  <>  South  of  Chicago 
"   4IO  ti       40O 


«  29h 

u  190 

«  15«» 

"  II 


Ephemeriifor  1892. 
Page  287,    Hor.  Parallax  of  Venus,  on  July  4th,  9th, 

far      4ri!9  46.'3 

read    30.1  30.5 


and  on  August  3d, 

for      57!o 
read   23.8 


8th, 
60.4 
22.0 


299,  Line  36, 
394, 

448,  January  8, 

487,  November  10, 


and 


for     •  <9  Herculis, 

April  17«»  0»>  2".6 
June  19*  23»»  55ni.8 
o  Piscium 

6    9    h 


14th, 

46.8 
30.1 

13th, 

63'8 

20.4 

read 
•( 

cc 


19th, 

48.4 

29.1 

18th, 

67J 

18.9 


24th, 

50.8 

27.5 

23rd, 
70.3 
17.5 


29th. 

5fo 

25.7 

28th. 
73.4 
16.3 


*  o  Herculis. 
April     im    Ob    2«.6 
June     ISA  aSb  55m.8 
a  Arietis 

c5    ?   h       ?  —  0<>3I' 


Ephtmtris  for  189a 
Page  274,    Sept.  12.5,  Moon's  Lat.,  for    0<>  16'  57".9 

411,    Solar  Eclipse  of  April  15^16, 


414,  Log  A  y, 

485,  Aug.  22, 

485,  Sept.  l«i  lOfc  14", 

485,  Dec.  6^1b30«, 

485,  Dee.  19«  23b  23>i, 

485, 

505,  Line  33, 

606,  First  line. 


"    —  00  16'  57".9 

Eclipse  ends,  in  Long.  4°  57'.7  E.,  read  14°  57.7  E. 

—  8.  «    _7 

s  ««  n. 

c5   ?   D  "     d   9   h 

9— 609*  •'9+60  9' 

i  "     (5 

"      Dec.  21- 20b  45-.  „    Dec.  20- aOb  45« 

"      cost  «(     COJ.I 

"     449  «.    445 


it 

(C 
M 
C( 


Ephemnia  for  1894. 
Page  419,    Greatest  Libration  of  Moon,        for    January  25-  6b  38« 
489,    November  11- 21b  35n>  ««      6    9  0 


read    January  25-  17b  80n 
"        <5    ?   S 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 
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OHRONOLOOICAL  EBA8. 

TBAB    18d5,    WHICH    COMPRISES    THE    LATTER    PART    OF     THE    119TH    AND    THE    BEOINNING  * 
OP     THE    190th    tear    OF     THE    INDEPENDENCE    OF     THE    UNITED    STATES    OF     AMERICA, 
CORRESPONDS 


The  year  6606  of  the  Julian  Period; 

**         7403-7404  of  the  Byzandne  era,  the  year  7404  commencbig  on  September  let; 

^        5655->i656  of  the  Jewish  era,  the  year  5656  commencing  on  Sept  19th,  or,  more  exactly, 

at  sunset  on  September  18th;  ' 

**         2648  since  the  fbmidation  of  Rome,  according  to  Varro; 

**         2642  since  the  beginning  of  the  era  of  Nabonassar,  which   has   been   assigned  to 
Wednesday,  the  26th  of  February  of  the  3967th  year  of  the   Julian   Period; 
corresponding,  in  the  notation  of  chronologists,  to  the  747th;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  before  the  birth  of  Christ; 
**         2671  of  the  Olympiads,  or  the  third  year  of  the  668th  Olympiad  commencing  in  July, 
1895,  if  we  fix  the  era  of  the  Olympiads  at  7754  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
^         2307  of  the  Grecian  era,  or  the  era  of  the  Seleucidn ; 
*^         1611  of  the  era  of  Dioclxtian  ; 

^         2555  of  the  Japanese  era  and  to  the  28th  year  of  the  period  entitled  '^MeyL" 
The  year  1313  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  24th  day  of 
June,  1895. 

The  first  day  of  January  of  the  year  1895  is  the  2;413,I95th  day  mnce  the  commencement  of  the 
JulisB  Period. 


CHRONOLOGICAL  CYCLES, 


Dominieal  Letter F 

4 

Pyde  or  Golden  Number    •    •    •    15 


Solar  €<ycle 26 

Roman  Indiction 8 

Julian  Period 6606 


SYMBOLS  AM)  ABBR 


ONS. 


BIQS8  or  THK  PLAITXIS,  ETC 

© 

The  Ron. 

s 

Ibn. 

c 

The  Moon. 

X 

Jnpiter. 

s 

Mercury. 

\ 

Stttuiii. 

9 

Venus. 

& 

Unmttt. 

9 

Tbe  Earth. 

SJGirB  OF  T 

ItE  ZODIAC 

N^ptmie. 

ASFECTB. 

dM  flUM  Longknde  er  Rlgiit 
9(P  in  Longknde  or  Rlgiit 
IW  in  Longknde  or  Eaglit 


ABBMEVIATIOSB. 


8 

N  •  Noilti« 

0  •  SoudL 

E*  EMt 


Nod«. 
Nod«. 


9 

MiDiim  of  Arc 

It 

Secondeof  Arc 

fe 

Houn.. 

" 

ICoatee  of  Time. 

• 

Sooondeof  Tiine. 

BPK 


ASTRONOMICAL   EPHEMERIS 


FOR  TBB 


MERIDIAN  OF  GREENWICH 


ALM 


JANUARY,  1895. 


I. 


AT  GREENWICH  APPARENT  NOON. 


• 

M 

^ 

S 

g 

^ 

S 

• 

« 

5 

a 

•m 

%4 

O 

O 

>» 

►» 

& 

' 

Toes. 

1 

Wed. 

2 

Thar. 

3 

Frid. 

4 

Sat. 

5 

8uy. 

6 

Mod. 

7 

Tues. 

8 

Wed. 

9 

Thur. 

10 

Frid. 

11 

Sat 

12 

SUN. 

13 

Mod. 

14 

Taes. 

15 

Wed. 

16 

Thar. 

17 

Frid. 

18 

Sat. 

19 

SUN. 

20 

Mon. 

21 

Tue8. 

22 

Wed. 

23 

Thar. 

24 

Frid. 

25 

Sat. 

26 

SUN. 

27 

Mon. 

28 

Taes. 

29 

Wed. 

30 

Thar. 

31 

Frid. 

32 

THE  SUN'S 


Apparent 
Bight  AsGenaion. 


n     m       8 

18  47  19.51 
18  51  44.37 

18  56  8.85 

19  0  32.92 
19  4  56.55 
19  9  19.71 

19  13  42.38 
19  18  4.54 
19  22  26.16 

19  26  47.21 
19  31  7.70 
19  35  27.58 

19  39  46.85 
19  44  5.49 
19  48  23.48 

19  52  40.80 

19  56  57.46 

20  1  13.41 

20  5  28.66 
20  9  43.18 
20  13  56.96 

20  18  10.00 
20  22  2227 
20  26  33.76 

20  30  44.45* 
20  34  54.35 
20  39  3.43 

20  43  11.69 
20  47  19.11 
20  51  25.70 
20  55  31.46 


8 

1.044 
1.028 
I.OII 

0.993 
0.975 
0.965 

0.934 
0.912 
0.889 

0.865 
0.841 
0.816 

0.7P0 
0.763 
0.736 

0.708 
0.679 
0.650 

0.620 
0.590 
0.559 

0.527 
0.495 
0.462 

0.429 
0.395 
0.361 

0.327 
0.292 
0.257 
0.222 


20  59  36.36    10.187 


Dift  for 
IHoar. 


Apparent 
Declination. 


S.23  0  33.6 
22  55  20.1 
22  49  39.2 

22  43  31.2 
22  36  56.1 
22  29  54.2 

22  22  25.8 
22  14  31.0 
22  6  10.0 

21  57  23.2 
21  48  10.8 
21  38  33.0 

21  28  30.0 
21  18  2.2 
21  7  10.0 

20  55  53.2 
20  44  12.6 
20  32  8.3 

20  19  40.6 
20  6  50.0 
19  53  36.6 

19  40  0.9 
19  26  3.3 
19  11  44.1 

18  57  3.6 
18  42  2.4 
18  26  40.8 

18  10  59.2 
17  54  58.0 
17  38  37.7 
17  21  58.7 


Diff.  for 
IHonr. 


•f  1 2.49 
13.63 
14.77 

•f  1 5.90 
17.02 
18.13 

+19.23 
20.32 
21.41 

+22.49 
23.55 

24.60 

• 

+25.64 
26.67 
27.69 

+28.69 
29.69 
30.67 

+31.63 
32.58 
33.52 

+34.44 
35.35 
36.24 

+37.12 
37.98 
38.82 

+39.64 
40.45 
41.24 
42.01 


S.  17     5      1.31+42.76 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Paasing 
Pieridian. 


tt 


6  18.35 

6  18.36 

6  18.36 

6  18.35 

6  18.34 

6  18.32 

6  18.30 

6  18.28 

6  18.24 

6  18.20 

6  18^6 

6  18.10 

6  18.04 

6  17.98 

6  17.91 

6  17.83 

6  17.75 

6  17.66 

6  17.57 

6  17.47 

6  17.36 


17.26 
17.15 
6  17.04 


6 
6 


6  16.92 

6  16.80 

6  16.68 

6  16.56 

6  16.43 

6  16.30 

6  16.16 


16  16.02 


71.05 
71.01 
70.96 

70.90 
70.84 
70.78 

70.72 
70.65 
70.58 

70.50 
70.42 
70.34 

70.26 
70.17 
70.08 

69.99 
69.89 
69.79 

69.69 
69.59 
69.48 

69.38 
69.27 
69.16 

69.05 
68.94 
68.83 

68.72 
68.60 
68.49 
68.38 

68.26 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m       8 

3  46.50 

4  14.72 

4  42.57 

5  10.00 

5  37.00 

6  3.53 

6  29.57 

6  55.10 

7  20.09 

7  44.52 

8  8.38 
8  31.64 

8  54.29 

9  16.31 
9  37.68 

9  58.40 
10  18.44 
10  37.78 

10  56.42 

11  14.33 
11  31.52 

11  47.95 

12  3.62 
12  18.50 

12  32.61 
12  45.91 

12  58.40 

13  10.06 
13  20.91 
13  30.91 
13  40.08 

13  48.41 


Dili:  for 
1  Hour. 


8 

1.184 
1.168 
1.152 

1.134 
1. 115 
1.095 

1.074 
1.052 
1.030 

1.006 
0.982 
0.957 

0.931 
0.904 
0.877 

0.849 
0.820 
0.791 

0.762 
0.731 
0.700 

0.669 
0.637 
0.604 

0.571 
0.537 
0.503 

0.469 
0.434 
0.400 
0.365 

0.329 


KOTB.— The  mean  time  of  semldiameter  passing  may  be  fonnd  by  subtracting  0*.19  firom  the  alderoal  time. 

The  aign  +  prefixed  to  the  hourly  change  of  declination  indicatea  that  south  dedinatlona  are  decreasing. 


n. 


JANUARY,  1895. 


AT  GBEENWIOH  MEAN  NOON. 


1 


TaeB. 
Wed. 
Thar. 

Frid. 
Sat. 

SUN. 

Mod. 
Toes. 
Wed. 

Thar. 
Frid. 
Sat. 

SUIT. 

Mod. 

TneB. 

Wed. 
Thar. 
Frid. 

Sat. 

SUN. 

Mon. 

Taes. 
Wed. 
niar. 

Frid. 
Sat. 

Bim. 

Mod. 
Toes. 
Wed. 
Thar. 

Frid. 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

26 
26 
27 

28 
29 
30 
31 

32 


THE  SUITS 


BigM 


h     m      • 

18  47  18.81 
18  51  43.59 

18  56  7.98 

19  0  31.97 
19  4  55.52 
19  9  18.60 

19  13  41.20 
19  18  3.28 
19  22  24.82 

19  26  45.81 
19  31  6.22 
19  35  26.04 

19  39  45.25 
19  44  3.82 
19  48  21.75 

19  52  39.02 

19  56  55.62 

20  1  11.52 

20  5  26.72 
20  9  41J20 
20  13  54.94 

20  18  7.93 
20  22  20.16 
20  26  31.61 

20  30  42.28 
20  34  52.14 
20  39     1.19 

20  43  9.42 
20  47  16.82 
20  51  23.39 
20  55  29.13 

20  59  34.02 


IMC  for 


• 

1.039 
1.094 
1.008 

0.990 
0.979 
0.952 

0.931 
0.909 
0.806 

0.869 
0.838 
0.813 

0.787 
0.760 
0.733 

0.705 
0.677 
0.648 

0.618 
0.588 
0.557 

0.525 
0.493 
0.461 

0.428 
0.394 
0.360 

0.326 
0.291 
0.256 
0.221 


10.186 


S.23 


6  34.4 


22  55  21.1 
22  49  40.4 

22  43  32.6 
22  36  57.7 
22  29  56.1 

22  22  27.9 
22  14  33.4 
22    6  12.7 

21  57  26.2 
21  48  14.0 
21  38  36.5 

21  28  33.9 
21  18  6.4 
21    7  14.4 

20  55  58.0 
20  44  17.8 
20  32  13.8 

20  19  46.4 
20  6  56.2 
19  53  43.1 

19  40  7.8 
19  26  10.5 
19  11  51.6 

18  57  11.5 
18  42  10.6 
18  26  49.3 

18  11  8.0 
17  55  7.1 
17  38  47.1 
17  22    8.3 

S.  17    5  11.2 


DULtm 
1 


•M2.48 
13.62 
14.76 

+15.89 
17.01 
18.12 

•1-19.22 
20.32 
21.40 

+22.47 
23.54 
24.59 

+25.63 
26.66 
27.67 

+28.68 
29.67 
30.65 

+31.62 
32.57 
33.51 

+34.43 
35.34 
36.23 

+37.10 
37.96 
38.80 

+39.63 
40.43 
41.22 
41.99 

+42.75 


Xqulteor 


tobe 


3  46.42 

4  14.64 

4  42.47 

5  9.90 

5  36.89 

6  3.42 

6  29.45 

6  54.98 

7  19.96 

7  44.39 

8  8.25 
8  31.50 

8  54.15 

9  16.17 
9  37.54 

9  58.25 
10  18.29 
10  37.64 

10  56.28 

11  14.20 
11  31.38 

11  47.82 

12  3.49 
12  18.38 

12  32.49 
12  45.79 

12  58.29 

13  9.96 
13  20.81 
13  30.82 
13  40.00 

13  48.33 


DUtfor 
IHonr. 


1.183 
1.168 
1.151 

1.134 
1.115 
1.095 

1.074 
1.052 

1.029 

1.006 
0.982 
0.956 

0.930 
0.904 
0.877 

0.849 
0.820 
0.791 

0.761 
0.731 
0.700 

0.669 
0.637 
0.604 

0..57I 
0.537 
0.503 

0.469 
0.435 
0.400 
0.365 

0.330 


Von.— TIm  ■6aiidiAiMt«r  for  umab  noon  nwy  b«  •momed  the  Mne  m  tiwi  for  Appami  doo«. 

The  ttgn  +  prefixed  to  the  honriy  ohanKe  of  deoliiuition  indloetee  thu  aonth  deelhuitioM 
are  deereaetng 


Siderael 


Of 


BIffhl 


18  43  32.89 
18  47  2a95 
18  51  25.51 

18  55  22.07 

18  59  18.63 

19  3  15.18 

19  7  11.74 
19  11  8.30 
19  15  4.86 

19  19  1.42 
19  22  57.98 
19  26  54.54 

19  30  51.10 
19  34  47.65 
19  38  44.21 

19  42  40.77 
19  46  37.33 
19  50  33.88 

19  54  30.44 

19  58  27.00 

20  2  23.56 

20  6  20.12 
20  10  16.67 
20  14  13.23 

20  18  9.79 
20  22  6.34 
20  26  2.90 

20  29  59.46 
20  33  56.02 
20  37  52.57 
20  41  49.13 

20  45  45.69 


DIft  fori  How, 
4-9>.8565. 
<TiU>leIII.) 
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AT  GREENWICH  MEAN  NOON. 

i 

« 

THE  SUITS 

Logarithm 

of  the 

BadiosTeotor 

a 
J 

1 

TBTTS  LONGrrUDS. 

HMBTfane 

1 

•8 
1 

IMCfiNT 

IHonr. 

LATITUDS. 

of  the 
Xarth. 

DiAfor 
IHenr. 

of 
Sidereal  Keen. 

X 

A' 

1 

280  52  5L9 

52  50J 

153!93 

-  o.lo 

9.9926805 

-  1.3 

h      m        • 

5  15  35.76 

2 

2 

281  54    2.0 

54    0.0 

159.99 

+  0.02 

9  9926782 

-  0.5 

5  11  39.85 

8 

3 

282  55  11.9 

55    9.7 

152.91 

0.15 

9.9926782 

+  0.5 

5    7  43.94 

4 

4 

283  56  21.5 

56  19.1 

159.89 

+  0.27 

9.9926804 

•I-  1.4 

5     3  48.02 

5 

5 

284  57  30.5 

57  27.9 

159.87 

0.37 

9.9926849 

9.4 

4  59  52.11 

6 

6 

285  58  39.3 

58  36.5 

159.85 

0.45 

9.9926919 

3.4 

4  55  56.20 

7 

7 

286  59  47.5 

59  44.5 

159.83 

+  0.52 

9.9927014 

•1-  4.6 

4  52     0.29 

8 

8 

288    0  55.2 

0  52.0 

159.89 

0.56 

9.9927139 

5.7 

4  48    4.38 

9 

9 

289    2    2.7 

1  59.3 

159.80 

0.56 

9.9927288 

6.8 

4  44     8.46 

10 

10 

290    3    9.6 

3    6.0 

159.78 

+  0.54 

9.9927465 

+  8.0 

4  40  12.55 

11 

11 

291    4  16.3 

4  12.6 

159.77 

0.49 

9.9927672 

9.9 

4  36  16.64 

12 

12 

292    5  22.5 

5  18.6 

159.75 

0.40 

9.9927908 

10.4 

4  32  20.72 

13 

13 

293    6  28.4 

6  24.3 

159.74 

+  0.30 

9.9928170 

•I-I1.5 

4  28  24.81 

14 

14 

294    7  34.0 

7  29.7 

159.73 

0.18 

9.9928462 

19.7 

4  24  28.90 

15 

15 

295    8  39.3 

8  34.8 

159.79 

+  0.05 

99928779 

13.8 

4  20  32.99 

16 

16 

296    9  44.3 

9  39.6 

159.71 

-  0.08 

9.9929122 

+14.8 

4  16  37.08 

17 

17 

297  10  49.1 

10  44.2 

159.69 

0.22 

9.9929489 

15.8 

4  12  41.16 

18 

18 

298  11  53.5 

11  48.5 

159.68 

0.33 

9.9929880 

16.7 

4    8  45.25 

19 

19 

299  12  57.6 

12  52.4 

159.66 

-  0.44 

9.9930290 

+17.6 

4    4  49.34 

20 

20 

300  14     1.4 

13  56.0 

159.65 

0.52 

9.9930724 

18.4 

4    0  53.43 

21 

21 

301  15    4.7 

14  59.2 

159.63 

0.57 

9.9931174 

19.1 

3  56  57.52 

22 

22 

302  16    7.5 

16     1.8 

159.60 

—  0.59 

9.9931643 

+19.8 

3  53     1.61 

23 

23 

303  17     9.8 

17    3.9 

159.57 

0.59 

9.9932127 

90.5 

3  49     5.69 

24 

24 

304  18  11.3 

18    5.3 

159.55 

0.55 

9.9932629 

91.9 

3  45    9.78 

25 

25 

305  19  12.3 

19    6.1 

159.59 

-0.49 

9.9933144 

+91.8 

3  41   13.87 

26 

26 

306  20  12.1 

20    6.7 

159.48 

0.40 

9.9933674 

99.4 

3  37  17.96 

27 

27 

307  21  11.1 

21     4.5 

159.44 

0.29 

9.9934217 

93.0 

3  33  22.05 

28 

28 

308  22    9.1 

22    2.4 

159.40 

—  0.17 

9.9934777 

+93.6 

3  29  26.14 

29 

29 

309  23     6.1 

22  59.2 

159.35 

-  0.04 

9.9935350 

94.9 

3  25  30.23 

30 

30 

310  24     1.7 

23  54.7 

159.99 

+  0.10 

9.9935938 

94.9 

3  21  34.32 

31 

31 

311  24  56.0 

24  48.8 

159.94 

0.22 

9.9936543 

95.7 

3  17  38.40 

32 

32 

312  25  49.1 

25  41.7 

159.18 

+  0.33 

9.9937165 

+96.3 

3  13  ^.49 

Kon 

A.— The 
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ateen  •qninox  of  J« 

X  oorreepond 
luftry  (H.D. 

to  the  tn 

le  equinox  of  the  d*te;  in  ooli 

unn  a' to 

Dift  for  1  Hoar. 

—  9-.8296. 
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GBEBNWIOH  HBAN  TIMB. 

• 

• 

8 

« 

e 
1 

• 

THE 

Mooirs 

milUTAMBTKR 

HOBIZOHTAL 

PAKATXAX. 

UPPER  TRANSIT. 

AOB. 

KOOB. 

mdnighi. 

KOOB. 

Dim  for 
IHoor. 

Midnight. 

DiCfmr 
IHonr. 

ICeridlAD  of 
Oreenwieb. 

Blfll  for 
IHonr. 

Koon 

14  49''.0 

14  5L6 

54'  15'!8 

♦orro 

54'25'!3 

+o!90 

h      m 

4    9.6 

1.65 

d 

5.4 

2 

14  54.8 

14  58.7 

54  37.2 

I.IO 

54  51.6 

1.89 

4  49.5 

1.64 

6.4 

3 

15    3.2 

15    8.4 

55     8.2 

1.49 

56  27.3 

1.69 

6  29.4 

1.69 

7.4 

4 

15  14.3 

15  20.7 

55  48.7 

•fl.88 

56  12.2 

+8.04 

6  11.0 

1.78 

8.4 

5 

15  27.6 

15  35.0 

56  37.7 

2.19 

57    4.8 

8.31 

6  55.6 

1.05 

9.4 

6 

15  42.7 

15  50.7 

57  33.2 

2.40 

68    2.4 

8.44 

7  44.8 

2.16 

10.4 

7 

15  68.7 

16    6.6 

58  31.8 

•1-2.44 

69     10 

+8.39 

8  39.7 

2.41 

11.4 

8 

16  14.3 

16  21.4 

59  29.1 

8.27 

59  65.4 

8.09 

9  40.6 

8.65 

12.4 

9 

16  27.9 

16  33.6 

60  19.2 

1.85 

60  39.9 

1.56 

10  46.1 

8.78 

13.4 

10 

16  38.1 

16  41.5 

60  56.7 

41.22 

61    9.2 

+0.83 

11  52.9 

8.76 

14.4 

11 

16  43.6 

16  44.3 

61  16.7 

•M>.49 

61  19.3 

+0.01 

12  57.4 

8.60 

15.4 

12 

16  43.6 

16  41.7 

61  16.9 

-0.40 

61    9.7 

-0.79 

13  67.2 

8.39 

16.4 

13 

16  38.5 

16  34.2 

60  58.0 

-1.14 

60  42.3 

-1.46 

14  51.9 

8.18 

17.4 

14 

16  29.0 

16  23.0 

60  23.0 

1.72 

60     1.1 

1.98 

15  42.4 

8.04 

18.4 

15 

16  16.4 

16    9.5 

59  37.0 

2.07 

59  11.5 

2.15 

16  30.2 

1.96 

19.4 

16 

16    2.4 

15  55.1 

58  45.3 

-2.30 

58  18.7 

-8.80 

17  16.8 

1.94 

20.4 

17 

15  48.0 

15  41.0 

57  52.5 

2.15 

57  27.0 

2.08 

18    3.5 

1.97 

21.4 

18 

15  34.4 

15  28.0 

57     2.5 

1.99 

56  39.3 

1.87 

18  51.5 

8.03 

22.4 

19 

15  22.1 

15  16.6 

56  17.6 

-1.75 

56  67.4 

-1.61 

19  41.3 

8.18 

23.4 

20 

15  11.6 

15    7.0 

55  38.9 

1.48 

55  22.0 

1.33 

20  33.0 

8.18 

24.4 

21 

15    2.9 

14  59.2 

55    6.9 

1.19 

54  63.4 

1.06 

21  25.8 

8.81 

25.4 

22 

14  56.9 

14  53.1 

64  41.4 

-0.93 

54  31.0 

-0.81 

22  18.6 

8.18 

26.4 

23 

14  50.6 

14  48.6 

54  21.9 

0.69 

64  14.4 

0.58 

23    9.9 

8.09 

27.4 

24 

14  46.9 

14  45.5 

54    8.1 

0.47 

64    3.1 

0.36 

23  58.7 

1.97 

28.4 

25 

14  44.5 

14  43.8 

53  59.4 

-0.86 

53  56.9 

-0.15 

6   . 

29.4 

26 

14  43.5 

14  43.5 

53  55.7 

-0.05 

53  55.8 

+0.06 

0  44.6 

1.85 

0.6 

27 

14  43.9 

14  44.6 

53  57.1 

+0.17 

53  69.9 

0.30 

1  27.8 

1.75 

1.6 

28 

14  45.8 

14  47.4 

64    4.2 

+0.48 

64  10.0 

+0.55 

2    8.7 

1.67 

2.6 

29 

14  49.4 

14  51.9 

64  17.4 

0.69 

54  26.6 

0.84 

2  48.4 

1.64 

3.6 

30 

14  54.9 

14  58.4 

64  37.6 

1.00 

64  50.6 

1.16 

3  27.7 

1.65 

4.6 

31 

15    2.5 

15    7.1 

66    5.5 

1.33 

55  22.4 

1.49 

4    7.9 

1.71 

.6.6 

82 

15  12.3 

15  18.0 

65  41.3 

+1.66 

66    2.3 

+1.83 

4  50.2 

1.83 

6.6 

6 
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THE  UOOWS  RKKST  ASCEHHIOlf  ASD  DKCLUTAXHUr. 


JHSmtbT 


DUtftir 


IXftibr 


Dfftter 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


TXJBSDAY  1. 


h  m 
22  46 
22  48 
22  50 
22  52 
22  53 
22  55 
22  57 

22  59 

23  0 


23 
23 
23 
23 
23 
23 
23 
23 
23 
23 


2 
4 

6 
8 
9 
II 
13 
15 
16 
18 


23  20 
23  22 
23  23 
23  25 
23  27 


42^  J 
29^ 
16.87 
3.74 
50.52 
37^ 
23^ 
10.40 

5ad8 

4a30 
29.66 
15i)6 

2.20 
48.40 
34.56 
20.68 

6.76 
52.82 
38.85 
24.86 
10.86 
56JM 
42.82 
28.80 


L78M 

L78M 

1.77M 

1.7777 

I.778B 

I.77S3 

I.77« 

1.7731 

1.77Sf 

1.77ia 

I.77D4 

I.7W7 

I.l 

1.1 

1.7178 

1.7874 

1.7C70 

l.THT 

1. 

U1 

1.7063 

1.7063 


/# 


S.  9  II  20.4 
8  57  48.1 
8  44  ia6 
8  30  36.9 
8  16  58.1 
8  3  17.2 
7  49  34.2 
7  35  -^.2 
7  22  2.2 
7  8  V3J3 
6  54  22.5 
6  40  29.8 
6  26  35J) 
6  12  39.0 
5  58  41.0 
5  44  41.3 
5  30  :)9.9 
5  16  36.9 
5  2  32.4 
4  48  26.3 
4  34  18.7 
4  20  9.6 
4  5  59.1 

S.  3  51  47J2 


WEDNESDAY  2. 


0 

23  29 

1 

23  31 

2 

23  32 

3 

23  34 

4 

23  :36 

5 

23  :« 

6 

2:j  ;J9 

7 

23  41 

8 

23  43 

9 

2:j  45 

10 

23  46 

11 

23  48 

12 

23  50 

13 

23  52 

14 

23  54 

15 

23  55 

16 

23  57 

17 

2:j  .59 

18 

0     1 

19 

0    2 

20 

0    4 

21 

0    6 

22 

0    8 

23 

0  10 

24 

0  II 

14,78 

0.77 
46.77 
32.7J> 
IBM 

4.90 
51.01 
37.15 
23J« 

9.56 
55.84 
42.17 
28.57 
15.04 

1.58 
48.19 

21.66 
8.54 
55.51 
42J58 
29.76 
17.06 
4.47 
52.00 


1.70M 
1.7BM 
1.7068 
I.787S 
1.7676 
1.7068 
1.7087 
1.7003 
1.7701 
1.7719 
1.7717 
1.77S7 
1.7739 
I.77SI 
1.7703 
1.7773 
1.7788 
1.7800 
1.7801 
1.7837 
1.78S4 
1.7873 
l.TWW 
1.7914 
1.7993 


9.  3  37 
3  23 
3  9 
2  54 
2  40 
2  26 
2  II 
I  57 
1  4:i 
1  28 
1  14 
0  59 
0  45 
0  30 
0  16 
S.  0  2 
N.  0  12 
0  26 
0  41 

0  55 

1  10 
I  25 


I 
I 

N.  2 


39 
54 

8 


34.0 
19.5 

3.7 
46.7 
28.6 

9.3 
48.9 
27.5 

5.1 
41.6 
17.2 
51.9 
25.8 
58.8 
31.1 

2.7 
26.4 
56.1 
26.5 
57.5 
28.9 

0.8 

;w.9  ■ 


ISJ19 
13.597 


0.084 
1X608 
13.733 
13.787 
13.798 
13.831 
I3L883 
13.894 
13.983 
13.958 
13.981 

i4jm 

I4U07 
14J)83 
14.088 
14.114 
14.139 
14.163 
14.187 
14.989 


14.931 
14.359 
14.373 
14.903 
14.319 
14J01 
14U)48 
M.J65 
14.369 
14.399 
14.414 
14.498 
14.449 
14.458 
14.408 
14.479 
14.490 
I4JW1 
14.519 
14.590 
14.5)^ 
14.5:^ 
14.543 
I4..>47 
14.56i 


0 

1 

2 
3 
4 
5 

6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


THUBSDAT  X 


0  11  32.00 

• 
i.70n 

0  13  39.66 

1.7K6 

0  15  27.^ 

1.79T7 

0  17  15.39 

1.8000 

0  19    3.46 

1.8096 

0  20  51.69 

1.8061 

0  22  40.07 

1.8077 

0  24  28.61 
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5 

16  54    2.69 

8.S8U 

27  40  27.7 

3.646 

5 

18  43  41.17 

8.8488 

27  58  52.8 

3il85 

6 

16  56  19.86 

8.8868 

27  44  14.2 

3.703 

6 

18  45  56.02 

8.8460 

27  55  47.2 

3.168 

7 

16  58  37.11 

8.8660 

27  47  52.1 

3.550 

7 

18  48  10.69 

8.8430 

27  52  33.4 

3.807 

8 

17    0  54.42 

8.8601 

27  51  21.3 

3.415 

8 

18  50  25.18 

8.8460 

27  49  11J> 

3.438 

9 

17    3  11.80 

8.8006 

27  54  41.9 

3.878 

9 

18  52  39.49 

8.8360 

27  45  41.6 

3.566 

10 

17    5  29J24 

8.8011 

27  57  53.$) 

8.186 

10 

18  54  53.61 

8.8337 

27  42    a6 

3.700 

II 

17    7  46.73 

8.8010 

28    0  57.2 

8.083 

11 

18  57    7.54 

8.8305 

27  38  17.6 

3.833 

12 

17  10    4.27 

8.8087 

28    3  51.8 

8.836 

12 

18  59  21J27 

SJ878 

27  34  23.6 

3J66 

13 

17  12  21.86 

8J0S5 

28    6  37.7 

8.603 

13 

19     1  34.80 

8.9838 

27  30  21.7 

4.008 

14 

17  14  39.49 

8.8041 

28    9  15.0 

8.548 

14 

19    3  48.12 

8:0803 

27  26  11.8 

4.930 

15 

17  16  57.15 

8.8046 

28  11  4a6 

8.404 

15 

19    6    1.24 

8.8160 

27  21  54.1 

4.380 

16 

17  19  14.84 

8.8061 

28  14    3.5 

8.856 

16 

19    8  14.15 

8.8133 

27  17  28.0 

4.401 

17 

17  21  32.56 

8.80S5 

28  16  14.6 

8.118 

17 

19  10  26.84 

8.8067 

27  12  55J2 

4.691 

18 

17  23  50.30 

8.8067 

28  18  17.0 

IJ67 

18 

19  12  39.31 

8.8060 

27    8  14.1 

4.749 

19 

17  2(S    8.05 

8.8066 

28  20  10.7 

1.888 

19 

19  14  51.56 

8.8088 

27    3  25.3 

4.6n 

20 

17  28  25.81 

8.8060 

28  21  55.7 

1.677 

20 

19  17    a58 

8.1064 

26  58  28.8 

5UNH 

21 

17  30  43J57 

8.8060 

28  23  32.0 

1.538 

21 

19  19  15;)7 

8.1046 

26  53  24.8 

5.130 

22 

17  33    1.33 

8.8066 

28  24  59.6 

1^67 

22 

19  21  26.93 

8.1607 

26  48  13J2 

5J957 

23 

17  35  19.08 
TD 

8.8067 

ESDA 

18.28  26  ia4 
Y  22. 

1J841 

23 

19  23  38J25 
THl 

8.1867 

JBSDi 

8.26  42  54.0 
LY  24. 

5J63 

0 

17  37  36.82 

8J0S5 

a28  27  28.5 

ijm 

0 

19  25  49.34 

80897 

18.26  37  27.3 

5J07 

1 

17  39  54.54 

8.8008 

28  28  29.9 

9J»l 

1 

19  28    0.18 

8.1787 

26  31  S3.2 

5.630 

2 

17  42  12.24 

8.8047 

28  29  22.6 

0.806 

2 

19  30  10.78 

8.1746 

26  26  11.7 

5.798 

3 

17  44  29.91 

8J048 

28  30    6JS 

0.6B6 

3 

19  32  21.13 

8.1704 

26  20  22.9 

5.674 

4 

17  46  47.55 

8.8036 

28  30  41.7 

0.515 

4 

19  34  31.2:3 

8.1688 

26  14  2a8 

5J05 

5 

17  49    5.14 

8.8096 

28  31     8.3 

6.371 

5 

19  36  41.07 

8.1610 

26    8  23.5 

6.116 

6 

17  51  22.68 

8.8010 

28  31  26.2 

0.896 

6 

19  38  50.66 

8.1576 

26    2  12i) 

6.837 

7 

17  53  40.17 

8.8011 

28  31  35.4 

-OUWl 

7 

19  40  59.99 

8.1533 

25  55  55.1 

6J65 

8 

17  55  57.61 

8.8009 

28  31  a5.9 

•••0.063 

8 

19  43    9.06 

8.1400 

25  49  30.3 

6.478 

9 

17  58  14.99 

8.8801 

28  31  27.8 

0.867 

9 

19  45  17.87 

8.1447 

25  42  58.5 

6.566 

10 

18    0  32.30 

8.8870 

28  31  11.0 

0J58 

10 

19  47  26.42 

8.1408 

25  36  19.7 

6.786 

11 

18    2  49.53 

8.8660 

28  30  45.6 

0.406 

11 

19  49  34.70 

8.1357 

25  29  33.9 

6.891 

12 

18    5    a69 

8.8853 

28  30  11.5 

0.640 

12 

19  51  42.71 

8.1318 

25  22  4IJ2 

6.835 

13 

18    7  23.76 

83638 

28  29  *^8.8 

0.763 

13 

19  53  50.45 

8.1867 

25  15  41.7 

7.040 

14 

18    9  40.74 

8.8683 

28  28  37.6 

0.085 

14 

19  55  57.92 

8.1888 

25    835.3 

7.169 

15 

18  11  57.63 

8.8607 

28  27  37.8 

IMJ 

15 

19  58    5.12 

8.1177 

25    1  22.2 

7J74 

in 

18  14  14.42 

8.8780 

28  26  29.5 

1.810 

16 

20    0  12.04 

8.1131 

24  54    2.4 

7J65 

17 

18  16  31.10 

8.8ni 

28  25  12.6 

1.368 

17 

20    2  18.69 

8.1085 

24  46  3a0 

7.406 

18 

18  18  47.67 

8.8798 

28  23  47.2 

1.484 

18 

20    4  25.06 

8.1036 

24  39    ao 

7.604 

19 

18  21    4.13 

8.8733 

28  22  13.3 

1.636 

19 

20    6  31.15 

8.6688 

24  31  23.5 

7.713 

20 

18  23  20.47 

8.8718 

28  20  30.9 

1.777 

20 

20    8  SSM 

8.0646 

24  23  37.4 

7.689 

21 

18  25  3a67 

8.9680 

28  18  40.1 

1.017 

21 

20  10  42.50 

841006 

24  15  44.9 

7.898 

22 

18  27  52.74 

8.8667 

28  16  40.9 

8UIA7 

22 

20  12  47.76 

8UM53 

24    7  46.1 

6.033 

23 

18  30    8.68 

8.8645 

28  14  33.3 

8.197 

2;j 

20  14  ,52.73 

8.0606 

23  59  40.9 

6.136 

24 

18  32  24.48 

8.8691 

S.28  12  17.3 

8.336 

24 

20  16  .57.42 

8.0756 

k23  51  29J> 

Bjm 
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GBBBirWlOH  MEAN  TIME. 

THR  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightAsoenaion. 

Dfftfor 
llCinate. 

Deolinatioii. 

Difffor 
IMinate. 

Hour. 

BightAaoensioii. 

Diftfor 
ilClnate. 

DoQlintttioii. 

Difllfor 
IMisnte. 

p] 

%II>A1 

:  25. 

SUJNDAT  27. 

h     m      s 

s 

0  t  ft 

ti 

h     m      8 

• 

oil* 

M 

0 

20  16  57.42 

9U»758 

S.23  51  29.5 

8.949 

0 

21  51  20.24 

1.8661 

S.15  33  40.1 

13.150 

1 

20  19    1.83 

9.071 1 

23  43  11.9 

8.345 

1 

21  53  12.10 

1.8695 

15  21  29.3 

19.909 

2 

20  21     5.95 

9.0663 

23  34  48.1 

8.447 

2 

21  55    3.74 

1.8589 

15    9  15.0 

19.368 

3 

20  2:3    9.79 

9.0616 

23  26  18.2 

8.548 

3 

21  56  55.17 

1J»55 

14  56  57.2 

19.386 

4 

20  25  13.35 

94)568 

23  17  42.3 

8.648 

4 

21  58  46.40 

1.8591 

14  44  35.9 

19.389 

5 

20  27  16.62 

9.0ri99 

23    9    0.4 

8.748 

5 

22    0  37.42 

1.8487 

14  32  11.3 

19.437 

6 

20  29  19.61 

9.0474 

23    0  12.5 

8.847 

6 

22    2  28.24 

1.8454 

14  19  43.4 

19.499 

7 

20  31  22.31 

9.0497 

22  51  18.8 

8.944 

7 

22    4  18.87 

1.8499 

14    7  12JI 

19.547 

8 

20  a3  24.73 

9.0380 

22  42  19.3 

9.040 

8 

22    6    9.30 

1.8389 

13  54  37.7 

19.609 

9 

20  35  2().87 

9.0339 

22  2S  14.0 

9.136 

9 

22    7  59.54 

1.8358 

13  42    0.0 

19.655 

]0 

20  37  28.72 

9.0385 

22  24    3.0 

9.931 

10 

'  22    9  49.60 

ijsm 

13  29  19.1 

19.707 

]1 

20  39  30.29 

9.0938 

22  14  46.3 

9.395 

11 

22  11  39.47 

iJJtiSl 

13  16  35.2 

19.757 

12 

20  41  31.58 

9.0199 

22    5  24.0 

9.417 

12 

22  13  29.16 

1.8967 

13    3  48.3 

19.807 

13 

20  43  32.59 

9.0145 

21  55  56.2 

9.509 

13 

22  15  18.67 

1.8337 

12  50  58.4 

19.857 

14 

20  45  33.32 

9.0097 

21  46  22.9 

9.601 

14 

22  17    8.01 

1.8309 

12  38    5.5 

19.906 

15 

20  47  33.76 

9.0050 

21  36  44.1 

9.691 

15 

22  18  57.18 

1.8181 

12  25    9.7 

19.953 

16 

20  49  33.92 

9.0004 

21  27    0.0 

9.779 

16 

22  20  46.18 

1.8153 

12  12  11.1 

13.000 

17 

20  51  33.81 

1.9958 

21   17  10.6 

9.867 

17 

22  22  35.02 

1.8196 

11  59    9.7 

13.046 

18 

20  53  33.42 

1.9919 

21    7  15.9 

9.955 

18 

22  24  23.69 

1.8099 

11  46    5.6 

13.091 

19 

20  55  32.75 

1.9866 

20  57  16.0 

10.041 

19 

22  26  12.21 

1.8074 

11  32  58.8 

13.136 

20 

20  57  31.81 

1.9830 

20  47  11.0 

10.197 

20 

22  28    0.58 

1.8048 

11  19  49.3 

13.181 

21 

20  59  30.59 

1.9774 

20  37    0.8 

10.911 

21 

22  29  48.79 

1.8033 

11     6  37.1 

13.994 

22 

21     1  29.10 

1.9799 

20  26  45.6 

10.994 

22 

22  31  36.86 

1.8000 

10  53  22.4 

13.866 

23 

21    3  27.34 
8A1 

1.9684 

8.20  16  25.5 
lY  26. 

10.377 

23 

22  33  24.79 
M( 

1.7977 

>NDA1 

S.  10  40    5.2 
ir  28. 

13J07 

0 

21    5  25.31 

1.9639 

S.20    6    0.4 

10.459 

0 

22  35  12.58 

1.7954 

S.10  26  45.6 

13.347 

1 

21    7  23.01 

1.9594 

19  55  30.4 

10.540 

1 

22  37    0.24 

1.7931 

10  13  23.5 

13.388 

2 

21    9  20.44 

1.9550 

19  44  55.6 

10.619 

2 

22  38  47.76 

1.7909 

9  59  59.0 

13.497 

3 

21  11  17.61 

1.9506 

19  34  16.1 

10.698 

3 

22  40  35.15 

1.7888 

9  46  32.3 

13.464 

4 

21   13  14.51 

1.9463 

19  23  31.8 

10.777 

4 

22  42  22.42 

1.7868 

9  33    3J3 

13.509 

5 

21  15  11.15 

1.9418 

19  12  42.8 

10.854 

5 

22  44    9.57 

1.7848 

9  19  32.0 

13.539 

6 

21  17    7.53 

1.9375 

19     1  49.3 

10.930 

6 

22  45  56.60 

1.7889 

9    5  58.6 

13.574 

7 

21   19    3.65 

1.9339 

18  50  51.2 

11.006 

7 

22  47  43.52 

1.7811 

8  52  23.1 

13.610 

8 

21  20  59.51 

1.9389 

18  39  48.6 

11.080 

8 

22  49  30.33 

1.7793 

8  38  45.4 

13UM6 

9 

21  22  55.12 

1.9947 

18  28  41.6 

11.153 

9 

22  51  17.03 

1.7775 

8  25    5.6 

13.680 

10 

21  24  50.47 

1.9205 

18  17  30.2 

11.936 

10 

22  53    3.63 

1.7759 

8  11  23.8 

13.719 

11 

21  26  45.58 

1.9164 

18    6  14.4 

11.996 

11 

22  54  50.14 

1.7743 

7  57  40.1 

13.744 

12 

21  28  40.44 

1.9193 

17  54  54.4 

11.368 

12 

22  56  36.55 

1.7797 

7  43  54.5 

13.776 

13 

21  30  35.05 

lJ9(m 

17  43  30.2 

11.438 

13 

22  58  22.87 

1.7713 

7  30    7.0 

13.807 

14 

21  32  29.42 

1.9049 

17  32     1.8 

11.508 

14 

23    0    9.11 

1.7700 

7  16  17.6 

13.837 

15 

21  34  23.55 

1.9009 

17  20  29.2 

11.577 

15 

23    1  55.27 

1.7687 

7    2  26.5 

13.866 

16 

21  JJ6  17.44 

1.8963 

17    8  52.6 

11.643 

16 

23    3  41.35 

1.7674 

6  48  33.7 

13.894 

17 

21  38  11.09 

1.8989 

16  57  12.0 

11.709 

17 

23    5  27.36 

1.7669 

6  34  39.2 

13.999 

18 

21  40    4.50 

1.8883 

16  45  27.5 

11.774 

18 

23    7  13.29 

1.7650 

6  20  43.0 

13.950 

19 

21  41  57.68 

1.8845 

16  33  39.1 

11.839 

19 

23    8  59.16 

1.7640 

6    6  45.2 

13.976 

20 

21  43  50.64 

1.8807 

16  21  46.8 

11.903 

20 

23  10  44.97 

1.7630 

5  52  45.9 

14.001 

21 

21  45  43.37 

1.8770 

16    9  50.7 

11.967 

21 

2:^  12  30.72 

1.7631 

5  38  45.1 

14.096 

22 

21  47  :J5.88 

1.8733 

15  57  50.8 

12.038 

22 

23  14  16.42 

1.7612 

5  24  42.8 

14.051 

23 

21  49  28.17 

1.8697 

15  45  47.3 

13.089 

'^^ 

2:i  16    2.07 

1.7605 

5  10  39.0 

14J)74 

24 

2!  51  20.24 

1.8661 

S.I5  ,33  40.1 

13.150 

24 

23  17  47.68 

1.7598 

S.  4  56  33.9 

ujm 
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OBBENWIGH  MEAK  TIME. 

THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATIOH. 

Hoar. 

RIChtAMMoafam. 

DUE  for 
iMimito. 

• 

DooUiUition. 

1  Mtsate.  "*"• 

If  Ifht  A  ■ofiilon 

JHKUt 

..-^ 

BiCfor 
IMlBsta. 

TUl 

BSDAl 

I  29. 

TUUKSDAY  81. 

0 

b     m      • 

23  17  47.68 

• 

1.7808 

s.  is6ds!9 

14.007 

0 

h     m     • 
0  42  51.46 

• 

1.8109 

N.  ^dS(2£2 

14J01 

1 

23  19  33J25 

1.79M 

4  42  27.4 

14.110 

1 

0  44  4040 

1.8173 

6  46  41.0 

14J07 

2 

23  21  18.78 

1.7580 

4  28  19.6 

14.140 

2 

0  46  29.54 

1.8000 

7    0  59.0 

14.909 

3 

23  23    4^ 

1.7581 

4  14  10.6 

14.100 

3 

0  48  18J7 

1.800 

7  15  lai 

14.970 

4 

23  24  49.75 

1.7577 

4    0    0.4 

14.180 

4 

0  50    8.39 

1.8971 

7  29  32.2 

14.950 

5 

23  26  35.20 

1.7573 

3  45  49.0 

14.109 

5 

0  51  58.12 

1.8300 

7  43  47J2 

14.949 

6 

23  28  20.63 

1.7570 

3  31  36.5 

14.917 

6 

0  53  48.06 

1.8341 

758    1J2 

14.994 

7 

23  30    6.04 

1.7568 

3  17  22i) 

14.935 

7 

0  55  38i21 

1.8370 

8  12  14.1 

14.904 

8 

23  31  51.45 

1.7507 

3    3    8.3 

14.958 

8 

0  57  28.57 

1.8413 

8  26  25.7 

14.183 

9 

23  33  36.85 

1.7507 

2  48  52.7 

14.908 

9 

0  59  19.16 

1.8451 

8  40  36.1 

14.169 

10 

23  35  22.25 

1.7507 

2  34  36.1 

14.984 

10 

1     1    9.98 

1.8480 

8  54  45J2 

14J40 

11 

23  37    7.66 

1.7508 

2  20  lae 

14.998 

11 

1     3    1.03 

1J088 

9    8  52J) 

14.117 

12 

23  38  53.07 

1.7500 

2    6    0.3 

14.318 

12 

1     4  52.32 

1.8508 

9  22  59.2 

14.003 

13 

23  40  38.49 

1.7578 

1  51  41.2 

14.395 

13 

1    6  43.85 

1.8000 

9  37    4.0 

14.000 

14 

23  42  23i>3 

1.7575 

1  37  21.3 

14.338 

14 

1     8  35.63 

1.8051 

9  51    7.3 

14.043 

15 

23  44    9.39 

1.7578 

1  23    0.6 

14.351 

15 

1  10  27.67 

1.8004 

10    5    9.1 

140117 

16 

23  45  54.87 

1.7583 

1     8  39.2 

14J69 

16 

1   12  19.96 

1.8737 

10  19    9.3 

13.908 

17 

23  47  40.39 

1.7580 

0  54  17.2 

14.379 

17 

1  14  12^ 

1.8788 

10  33    7.7 

13.950 

18 

23  49  25.94 

1.7594 

0  39  54.6 

14.389 

18 

1  16    5.a5 

1.8807 

10  47    4.4 

13J00 

19 

23  51  11.52 

1.7001 

0  25  31.4 

14.391 

19 

1   17  58.45 

1.8673 

11    0  59.3 

13.809 

20 

23  52  57.15 

1.7000 

S.  0  11    7.7 

14.308 

20 

1   19  51.83 

1.8001 

11  14  52.3 

13.887 

21 

23  54  42.83 

1.7017 

N.  0    3  16.4 

14.406 

21 

1  21  45.50 

1.8000 

11  28  43.4 

13.836 

22 

23  56  28.56 

1.7097 

0  17  41.0 

14.413 

22 

1  23  39.46 

1J018 

11  42  32.5 

13.801 

23 

23  58  14.35 

1.7037 

N.  0  32    6.0 

14.410 

23 

1  25  33.72 

1J007 

N.ll  56  I9J) 

13.700 

WEE 

>NESD 

AY  30. 

* 

l^KIDAY,  FEB 

BUAEY  1. 

0 
1 

0    0    0.20 
0    1  46.11 

1.7047 
1.7058 

[N.  0  46  31.3 
1    0  56.9 

14.494 
l4Am 

0 

i     1  27  28J^    um 

|N.12  10    4^ 

|_  18.730 

2 

0    3  32.10 

1.7071 

1  15  22,7 

14.439 

3 

0  5  iai6 

1.7084 

1  29  48.8 

14.430 

4 

5 

0    7    4.30 
0    8  50.53 

1.7007 
1.7719 

1  44  15.0 
1  58  41.3 

14.436 
14.430 

PHASES  OP  T] 

BE  MOON. 

t 

6 
7 

0  10  36.85 
0  12  2:3.26 

1.7797 
1.7743 

2  13    7.7 
2  27  34.1 

14v440 
14.440 

8 

0  14    9.77 

1.7701 

2  42    0.5 

14.440 

4       li 

m 

9 

0  15  56.39 

1.7770 

256  26.9 

14.430 

]>  First  Quarter.    .  Ji 

in.     3    19    . 

52.2 

10 
11 

0  17  4ai2 
0  19  29.96 

1.T707 
1.7817 

3  10  53.1 
3  25  19.1 

14.430 
14.439 

( 

3  Full  Moon      .    .    • 

.    10    18 

^.8 

12 

0  21  16.92 

1.7837 

3  39  45.0 

14.490 

i 

C  Lost  Quarter .    .    • 

.    17    10 

55.2 

13 

0  23    4.01 

1.7858 

3  54  10.6 

14.494 

#  New  Moon     •    •    • 

.    25      9 

25.9 

14 

0  24  51.22 

1.7879 

4    8  35.9 

14.419 

15 
16 

0  f»i  38.56 
0  28  26.04 

1.7909 
1.7906 

4  23    0.9 
4  37  25.5 

14.413 
14.400 

17 

0  30  ia66 

1.7950 

4  51  49.6 

14.398 

4        h 

18 

0  32    1.44 

1.7970 

5    6  13.3 

14.300 

i 

C  Perigee  ....  X 

Ko.    11     12J2 

19 

0  33  49.37 

1.8009 

5  20  36.4 

14.300 

C  Apogee 

.    26     5.1 

20 

0  35  37.46 

13)98 

534  58.9 

14.370 

i 

21 
22 

0  37  25.70 
0  3i)  14.11 

1.8054 
1.8083 

5  49  20.8 

6  3  42.0 

14.350 
I4J47 

23 

0  41    2.70 

1.8119 

6  18    2.5 

1      14.335 

1  24 

0  42  5I.4() 

I      1.8149 

N.  6  32  22.2 

14.391 

— _— 

u 


JAHUART,  1895. 


XTH. 


• 

GBEENWIGH  ME  A  If  TIME. 

LUNAB  DI8TAKCE8. 

1  ^ 

Vame  and  IMrMCflM 

of  ObJMt. 

NooiL 

F.L. 

of 
DftC 

flTh. 

F.L. 
of 

Vlii. 

P.L. 

of 

i>tfl: 

IXh. 

F.L. 

of 
Difl: 

O           f           H 

O         t        »0 

O             0            ti 

o       t      m 

1 

HtIN 

W. 

58  44  56 

34» 

60    5  59 

3460 

61  27    8 

3454 

62  48  24 

3418 

Mark 

E. 

50  53    2 

3iW3 

49  26  56 

3108 

48    0  44 

3193 

46  34  26 

3188 

tt  Arietis 

K. 

57  25  52 

3QM 

55  57  35 

3001 

54  29  15 

3087 

5:{    0  50 

3U83 

Aldebunui 

£. 

88  35  33 

SIM 

87    7  52 

3110 

85  40    6 

3114 

84  12  14 

3109 

2 

Bun 

W. 

69  36  51 

3406 

70  59    1 

3397 

72  21  21 

3366 

73  43  53 

3376 

f 

Mars 

E. 

39  21   10 

3iM 

:J7  54    6 

3146 

36  26  52 

3138 

34  5!l  28 

3I» 

' 

tt  Ai'ietis 

E. 

45  37  25 

90M 

44    6  27 

30S5 

42  39  22 

3100 

41   10  11 

3045 

Aldelmrtui 

E. 

76  51     8 

3076 

75  22  31 

3070 

73  53  45 

3063 

72  24  50 

305& 

Jt'FlTISR 

E. 

1^  21  31 

S973 

96  50  45 

9966 

95  19  49 

9957 

93  48  42 

9947 

3 

Hi'ff 

W. 

80  39  40 

3318 

82    3  31 

8306 

83  27  37 

3999 

84  51  58 

3977 

' 

roiiialliaut 

w. 

37  :«  m 

3630 

38  50  28 

3569 

40    9  22 

tCRRJ 

41  29  15 

3478 

! 

AMelinniu 

E. 

i'A  57  40 

3011 

63  27  41 

3001 

61  57  30 

9993 

60  27    8 

9989 

Jl'FITER 

E. 

8^>  10    3 

9606 

84  37  39 

9684 

83    5    0 

9873 

81  32    6 

9860 

Pollux 

E. 

107  58  23 

99S7 

106  26  38 

9015 

104  54  38 

9009 

103  22  22 

9890 

4 

Huw 

W. 

91  58    2 

3»l 

93  24  10 

3186 

94  50  37 

3166 

96  17  24 

3151 

Fomaltiaut 

W. 

48  21  38 

3970 

49  46  25 

3934 

51  11  54 

3900 

52  38    3 

3168 

Aldelianui 

E. 

5'^  52    9 

t03i 

51  20  31 

9883 

49  48  41 

9919 

48  16  38 

9904 

JUPITKR 

E. 

73  43  27 

t703 

72    8  50 

9779 

70  33  54 

9763 

68  58  38 

9749 

Pollux 

E. 

95  36  48 

9»0 

94    2  46 

9806 

92  28  25 

9780 

90  53  43 

9776 

5 

Avn 

W. 

103  36  38 

3060 

105    5  36 

3049 

106  34  57 

9099 

106    4  42 

3009 

Fotnolhmut 

W. 

59  58  17 

3018 

61  28    8 

9900 

62  58  :« 

9963 

64  29  32 

9936 

a  P«gii8i 

W. 

39  22    3 

3379 

40  44  52 

3319 

42    8  50 

3954 

43  33  55 

3»9 

Al(l«;LNir«ii 

E. 

40  3:^  38 

9865 

39    0  34 

9860 

37  27  24 

9657 

35  54  10 

9855 

JUFITJER 

E. 

60  57  13 

9660 

59  19  52 

9659 

57  42    8 

9636 

56    4    2 

9618 

Pollux 

E. 

8:2  54  56 

9600 

81   18    3 

9673 

79  40  47 

9655 

78    3    6 

9637 

6 

8ui» 

W. 

115  39  37 

9003 

117  11  52 

9683 

118  44  32 

9869 

120  17  39 

9849 

Foinalhrnut 

w. 

72  12  40 

9811 

73  46  5:} 

9786 

75  21  36 

9765 

76  5(f  50 

9749 

<i  Pt'ipmi 

w. 

50  54    5 

9077 

52  24  47 

9939 

53  56  17 

9901 

55  28  34 

9867 

JVFITJER 

E. 

47  47  41 

9534 

46    7  15 

9517 

44  26  25 

9499 

42  45  11 

9484 

4 

Pollux 

E. 

69  48  29 

9544 

(>8    8  17 

9595 

66  27  38 

9505 

64  46  32 

9487 

lU^gulUR 

E. 

106  37    1 

9M3 

104  56  47 

9593 

103  16    6 

9504 

101  34  58 

9485 

7 

FoiiiiilhRUt 

W. 

85    0  23 

9636 

m  38  31 

9615 

88  17    6 

9596 

89  56    7 

9577 

u  P<*Ku«l 

W. 

i^\  20  46 

9700 

<>4  57  14 

9681 

m  34  19 

9654 

as  12     1 

9698 

Pollux 

E. 

56  14  20 

9301 

54  30  32 

9379 

52  46  17 

9353 

51     1  35 

9335 

llMguluR 

E. 

93    2  31 

9386 

91   18  39 

9360 

89  34  20 

9350 

87  49  34 

9331 

0 

tt  Pt«Kati 

W. 

76  29    2 

9610 

78  10     1 

9489 

79  51  29 

9468 

81  33  26 

9450 

Mar* 

W. 

:)6  13    0 

9377 

;J7  57    8 

9350 

:i9  41  42 

9341 

41  26  42 

9394 

n  Alh'lla 

W. 

:»  17  31 

9331 

a*)    2  36 

9306 

36  48  27 

9969 

38  34  53 

9960 

Polliu 

E. 

42  II  2(> 

9046 

40  24    7 

9999 

;«  3i»  23 

9919 

36  48  14 

9197 

lii'l^ulu* 

e. 

78  58  56 

9941 

77  11  29 

9993 

75  23  36 

9906 

73  a5  18 

9190 

li 

u  V**\/,Hm\ 

w. 

90    9  27 

9360 

91  5.)  46 

9356 

93  38  24 

9CI44 

95  23  19 

9933 

Mari* 

w. 

50  17  42 

904A 

52    5    2 

9931 

53  52  43 

9918 

55  40  44 

9905 

t*  Alitalia 

w. 

47  :M  50 

9163 

49  24  13 

9147 

51   14    0 

9139 

53    4  11 

9116 

l(t*l{*<lu* 

E. 

64  27  51 

9115 

62  37  15 

9101 

60  46  17 

9088 

58  54  59 

9076 

XIV. 
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OBBBNWIGH  MEAN  TIMBL 

^ 

LUNAR  DISTAKOfia 

• 

P.L. 

P.L. 

P.L. 

P.L. 

5^ 

ofOIUeel. 

Midnight. 

of 

ma. 

XV^ 

of 
DUt 

AViilH' 

of 
Dlir. 

XXIh. 

of 

1 

Sun 

W. 

6l    94§ 

3439 

6^3i  25 

3431 

O         J          H 

6653    1 

3483 

eSiisi 

3415 

Mam 

£. 

45    8    2 

3188 

43  41  31 

3175 

42  14  52 

3188 

40  48    5 

3180 

a  Arietis 

£. 

51  32  20 

3078 

50    3  45 

3074 

48  35    4 

3089 

47    6  17 

3085 

Aldeburmo 

£ 

82  44  15 

31M 

81  16  10 

3007 

79  47  57 

3001 

78  19  37 

3084 

2 

SUK 

W. 

75    6  37 

S3» 

76  29  33 

3354 

77  52  42 

3343 

79  16    4 

3331 

Mam 

£. 

33  31  54 

3190 

32    4    9 

3110 

30  36  12 

3101 

29    8    3 

3091 

a  Arieda 

£. 

39  40  54 

3040 

38  11  31 

3034 

36  42    ] 

3030 

35  12  25 

3096 

Aldelmnm 

£. 

70  55  45 

3047 

69  26  30 

3038 

67  57    4 

3030 

66  27  28 

3090 

JupiTca 

£. 

92  17  23 

9938 

90  45  52 

9998 

89  14    9 

9018 

87  42  13 

9907 

3 

Soir 

W. 

86  16  36 

3983 

87  41  31 

3il48 

89    6  43 

3933 

90  32  13 

3917 

Fomalhaut 

W. 

42  50    4 

3431 

44  11  45 

3387 

45  34  16 

3346 

46  57  34 

3308 

Aldebaran 

£. 

58  56  33 

9973 

57  25  46 

S989 

55  54  46 

9953 

54  2!)  34 

9949 

JupiTsa 

E. 

79  58  56 

9847 

78  25  29 

9835 

76  51  46 

9691 

75  17  46 

9M7 

Pollux 

£. 

101  49  50 

9878 

100  17    1 

9863 

98  43  55 

9849 

97  10  31 

9835 

4 

Sow     • 

W. 

97  44  32 

3133 

99  12    1 

3116 

100  39  51 

3098 

102    8    3 

3070 

Fomalhaut 

W. 

54    4  51 

3130 

55  32  17 

3105 

57    0  21 

3075 

58  29     1 

3048 

* 

Aldebaran 

E. 

46  44  24 

9694 

45  11  58 

9888 

43  39  21 

9878 

42    6  34 

9871 

JopiTsa 

£. 

67  23    3 

9733 

65  47    7 

9717 

64  10  50 

9701 

62  34  12 

96t« 

Pollux 

£. 

89  18  41 

9758 

87  43  18 

9741 

86    733 

9795 

84  31  26 

9707 

5 

SfTK 

W. 

109  34  52 

9083 

111     5  26 

9964 

112  36  24 

9043 

114    7  48 

9994 

Fomnlbaut 

W. 

66    1    5 

9910 

67  33  11 

9865 

69    5  49 

9660 

70  38  59 

9638 

a  Peipisi 

W. 

45    0    2 

3159 

46  27    9 

3104 

47  55  14 

3000 

49  24  13 

3017 

Aldelmnui 

E. 

34  20  54 

9608 

32  47  39 

9881 

31   14  30 

9000 

29  41  31 

9881 

JvnrmtL 

E. 

54  25  32 

9001 

52  46  39 

9585 

51     7  2:J 

9588 

49  27  44 

9951 

Pollux 

E. 

76  25    1 

9818 

74  46  31 

9600 

rj    7  36 

9581 

71  28  15 

9583 

6 

8uif 

W. 

121  51  12 

9889 

123  25  11 

9801 

124  59  37 

9789 

126  34  29 

9789 

Fomalhaut 

W. 

78  32  34 

9719 

80    8  48 

9608 

81  45  31 

9678 

8:)  22  43 

9655 

aPegaai 

W. 

57    1  35 

9833 

58  35  20 

9800 

60    9  48 

9780 

61  44  57 

9738 

JUPITBR 

E. 

41    335 

9487 

39  21  36 

9459 

37  39  15 

9436 

ai  56  32 

9499 

Pollux 

E. 

63    5    0 

9487 

61  23    0 

9448 

59  40  34 

9490 

57  57  41 

9410 

Regiilua 

E. 

99  53  23 

9485 

98  11  21 

9448 

96  28  52 

9496 

94  45  55 

9408 

7 

Fomalhaut 

W. 

91  35  34 

9008 

93  15  26 

9541 

94  55  42 

9594 

96  36  22 

9»X.' 

aPegaai 

w. 

69  50  18 

9809 

71  29  10 

9578 

73    8  a5 

95M 

74  48  3:J 

9539 

Pollux 

E. 

^16  26 

9318 

47  30  50 

9996 

45  44  48 

9WI 

4*)  58  20 

9903 

Regulua 

E. 

86    4  20 

9313 

84  18  40 

9994 

82  32  32 

9978 

80  45  57 

9958 

8 

aPegaai 

W. 

83  15  49 

9439 

84  58  38 

9415 

86  41  52 

9300 

SS  25  a» 

1 
9384 

Mars 

W. 

43  12    6 

9307 

44  57  55 

9991 

46  44    8 

9775 

48  30  44 

9960 

a  Ariotia 

W. 

40  21  52 

9938 

42    9  23 

9418 

43  57  24 

9199 

45  45  53 

9IW 

Pollux 

E. 

34  59  42 

9180 

33  10  47 

9187 

31  21  .MO 

9153 

29  31  52 

9141 

Regulua 

£. 

71  46  36 

9174 

69  57  29 

9159 

68    7  59 

9143 

m  18   6 

9199 

9 

aPegaai 

W. 

97    830 

9394 

98  53  55 

9315 

100  39  32 

93W 

102  25  20 

9399 

Mars 

W. 

57  29    4 

9193 

59  17  42 

9181 

61     6  38 

9170 

62  55  50 

9161 

a  Arii'tia 

W. 

54  54  45 

9103 

56  45  40 

9090 

58  m  54 

9078 

60  28  27 

9067 

Regulua 

£. 

57    323 

9084 

55  11  29 

9053 

53  19  17 

9049 

51  26  49 

9033  \ 

1 
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XV. 


OBBENWIOH  MKAK  TDfB. 

LU£IAB  DIOTAHCES. 

• 

KMBOMdlMrMtiM 

of  Old«)t. 

Nooo* 

P.L. 
of 

IHk. 

P.L. 

of 

DiC 

Vlh. 

P.L. 

•f 

DiC 

IXk. 

P.L. 
•f 

Dift 

10 

Mars 

W. 

el  45  16 

tlfiS 

O          $          10 

66  34  56 

9149 

e&%i  50 

9136 

O         f        #* 

70  14  56 

9198 

a  Arietis 

W. 

62  20  17 

9067 

64  12  23 

9047 

66    4  44 

9039 

67  57  18 

9090 

Aldebaran 

w. 

32  16  22 

9916 

34    3    9 

9937 

35  50  41 

9910 

37  38  54 

9186 

Kegulus 

E. 

49  34    7 

90» 

47  41  11 

9916 

45  48    2 

9099 

43  54  41 

9009 

Spica 

E. 

103  33  48 

9091 

101  40  46 

9013 

99  47  32 

9006 

97  54    5 

1908 

11 

Mars 

W. 

79  27  37 

9109 

81  18  27 

9193 

83    9  21 

9109 

85    0  17 

9109 

a  Arietis 

W. 

77  22  46 

9006 

79  16  13 

9009 

81    9  44 

9001 

83    3  17 

9000 

Aldebaran 

W. 

46  47  31 

9107 

48  38  19 

9096 

50  29  22 

9090 

52  20  37 

9083 

Spica 

E. 

88  24  34 

1976 

86  30  21 

1973 

84  36    4 

1972 

82  41  45 

1979 

Satorh 

E. 

101  52  24 

9016 

99  59  13 

9019 

98    558 

9011 

96  12  41 

9010 

12 

a  Arietis 

W. 

92  30  57 

9099 

94  24  18 

99U 

96  17  32 

9016 

98  10  38 

9094 

Aldebarao 

W. 

61  38  38 

9079 

63  30  21 

9079 

65  22    3 

9076 

67  13  41 

9078 

JCPITER 

W. 

40  53    7 

1989 

42  46  59 

1090 

44  40^ 

1903 

46  34  35 

1996 

Spica 

E. 

73  10  25 

1961 

71  16  20 

1966 

69  22  22 

1969 

67  28  31 

1996 

Saturh 

E. 

86  46  24 

9019 

84  53  19 

9093 

83    0  21 

9096 

81    7  31 

9034 

13 

a  Arietis 

W. 

107  33  27 

9064 

109  25  21 

9976 

111  16  58 

9066 

113    8  18 

9098 

Aldebaran 

W. 

76  30    5 

9109 

78  20  51 

9116 

80  11  23 

9197 

82    1  41 

9137 

Jupiter 

W. 

56    1  a5 

9097 

57  54  27 

9035 

59  47    6 

9046 

61  39  30 

9066 

Pollux 

W. 

32  53  18 

9044 

34  45  44 

9063 

36  37  56 

9069 

38  29  53 

9079 

Spica 

E. 

58    1  52 

9034 

56    9  11 

9043 

54  16  44 

9053 

52  24  33 

9064 

SATDRrt 

E. 

71  46    1 

9976 

69  54  24 

9086 

68    3    2 

9096 

66  11  57 

9108 

Antares 

E. 

103  55  52 

9034 

102    3  11 

9043 

100  10  44 

9063 

98  18  33 

9064 

14 

Aldebaran 

W. 

91    8  58 

9196 

92  57  28 

9919 

94  45  37 

9997 

96  33  24 

9949 

JOPITSR 

W. 

70  57  18 

9114 

72  47  56 

9196 

74  38  13 

9141 

76  28    9 

9156 

Pollux 

W. 

47  45  27 

9199 

49  35  37 

9146 

51  25  27 

9160 

53  14  55 

9174 

Spica 

E. 

43    8    8 

9197 

41  17  50 

9141 

39  27  53 

9166 

37  38  17 

9170 

Satitrh 

E. 

57    1  19 

9176 

55  12  14 

9191 

53  23  33 

9907 

51  35  16 

99S3 

Antares 

E. 

89    2    8 

9197 

87  11  50 

9140 

85  21  52 

9166 

83  32  16 

9169 

Son 

£. 

134  44  43 

9464 

133    2  39 

9476 

131  20  55 

9499 

129  39  80 

9607 

15 

Aldebaran 

W. 

105  26  31 

9396 

107  11  54 

9349 

106  56  52 

9360 

110  41  24 

9879 

JOPITBR 

W. 

85  32  15 

9933 

87  19  54 

1946 

89    7  10 

9964 

90  54    2 

9961 

Pollux 

W. 

62  16  44 

9961 

64    3  56 

9866 

65  50  45 

9963 

67  87  10 

9»0 

Regulus 

W. 

25  28  20 

9959 

27  15  24 

9979 

29    2    5 

9967 

30  48  24 

9303 

Satorn 

E. 

42  40  14 

9316 

40  54  36 

9336 

39    9  27 

9366 

37  24  48 

9378 

Antares 

E. 

74  29  55 

9947 

72  42  37 

9963 

70  55  43 

9979 

69    9  13 

9898 

Suif 

E. 

121  17  42 

9666 

119  38  27 

9991 

117  59  34 

9619 

116  21    5 

9637 

16 

JirpiTBR 

W. 

99  42  12 

9366 

101  26  36 

9369 

108  10  36 

9400 

104  54  11 

94n 

Pollux 

W. 

76  23    9 

93fi 

78    7    8 

9400 

79  50  43 

9417 

81  33  53 

9133 

Rogulus 

W. 

3934    4 

»64 

41  18    1 

9401 

43    1  34 

9417 

44  44  44 

9194 

Antares 

E. 

60  22  49 

9360 

58  38  45 

9907 

56  55    6 

9414 

55  11  51 

901 

Suif 

E. 

106  14  36 

9796 

106  38  30 

9749 

105    2  47 

9761 

103  27  28 

9779 

17 

Pollux 

W. 

90    3  51 

9617 

91  44  41 

9633 

9825    8 

9649 

95    5  13 

9666 

Regulus 

W. 

53  14  40 

9617 

54  55  30 

9633 

56  35  57 

9649 

58  16    2 

9664 

Antares 

E. 

46  41  33 

9614 

45    0  39 

9630 

4320    8 

9646 

41  89  59 

9569 

Suif 

E. 

95  36  44 

9606 

94    8  44 

9996 

92  31    7 

9909 

90  58  52 

9999 

XVI. 
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GBEBKWIOH  MBAJT  TIME. 


LUNAB  DISTANCES. 


5* 


10 


II 


12 


I    13 


H 


15 


16 


17 


N»meftnd  Dtreeitoa 
of  Oiy«et. 


Mam  W. 

a  ArietiH  W. 

Alilelmnin  W. 

KeKiiliiH  E . 

Spicn  E . 

Mam  W. 

a  Arietis  W. 

Alilebnrnii  W. 

8|>ic«  E . 

BATURlf  E  . 

o  Arietiti  W. 

Alclebamii  W. 

Jupiter  W. 

Spicji  E . 

Saturn  E . 

aArictiH  W. 

Alclebnrnn  W. 

Jupiter  W. 

Pollux  W. 

S|>ica  E . 

BATURff  E  . 

Aotares  E . 

Aldebnmn  W. 

Jupiter  W. 

Pollux  W. 

S(iirii  E . 

Saturn  E . 

Aniares  E  • 

Sun  E. 

Alcl«lNiniii  W. 

Jupiter  W. 

Pollux  W. 

RegiiliiM  W. 

Saturn  E . 

Antar«$0  E . 

Sun  E  : 

Jupiter  W, 

Pollux  W. 

Re^iliis  W. 

AiiUires  E . 

Sun  E. 

Pollux  •  W. 

Rejpilus  W. 

Antnres  E . 

Sun  E. 


Midnight. 


// 


72  5  12 
69  50  5 
311  27  43 
42  I  10 
96  0  28 

86  51  13 
84  56  52 

54  12  2 

80  47  26 
94  19  23 

100  3  35 
69  5  14 

48  28  16 
(\5  M  49 
79  14  50 

114  59  20 
8.)  51  44 

63  31  38 
40  21  :i5 
50  32  39 

64  21  10 
96  26  :)9 

98  20  49 
78  17  43 

55  4  2 
35  49  4 

49  47  23 

81  43  2 
127  58  26 

112  25  29 
92  40  2!) 
6l»  2:3  10 
32  31  19 
a5  40  41 
67  23  8 

114  43  0 

106  :37  21 
83  16  40 
46  27  30 
53  2!)  0 

101  52  32 

96  44  56 
59  55  46 
40  0  12 
89  26  59 


P.L. 

of 


S1S9 
909:i 
0165 
1096 
1900 

9109 
9000 

9078 
1979 
9010 

9031 
9063 
9000 

9001 
9041 

9111 
9148 
9066 

9083 
9076 
9190 
9076 

9958 
9170 
9188 
9184 
9941 
9184 
9691 

9398 
9996 
9316 
9319 
9400 
9313 
9654 

9434 
9450 
9450 
9448 
9797 

9581 
9580 
0J76 
9937 


XVk. 


o   « 

73  55 
71  43 
41  17 

40  7 
94  6 


3 

3 

30 

41 


88  42  9 

86  50  27 
56  3  a5 

78  53  7 
92  26  5 

101  56  21 

70  56  40 

50  21  50 
6:)  41  17 
77  22  19 

116  50  3 
85  41  30 
65  23  30 
42  13  0 
48  41  3 
62  30  42 
94  35  3 

100  7  50 
80  6  55 
56  52  47 
34  0  13 

47  59  56 

79  54  II 
126  17  42 

114  9  7 
94  26  3*2 

71  8  46 
31  19  51 
3:3  57  6 
65  37  27 

113  5  18 

108  20  7 
84  59  3 

48  9  5:3 

51  46  33 
too  18  0 

98  24  17 
61  iVi  8 
:W  20  47 

87  55  27 


P.L. 

of 

Diff. 


9117 
9018 
9147 
1901 
1986 

9103 
9001 
9975 
1973 
9011 

9038 
9068 
9006 


9048 

9194 
9160 
9077 
90O4 


9133 
9080 

9974 

9185 


9190 
9537 

9417 
9315 
9333 
9935 
9494 


9679 

9451 
9467 
9467 
9465 
9815 

9506 
9506 
9593 
9954 


xvnifc. 


O  t        ft 

75  46  II 
73  36    9 

43  6  50 
38  13  42 
92  12  45 

90  33  3 
88  44    0 

57  55  13 

76  58  50 
90  32  48 

103  48  56 
72  47  .58 
52  15  15 
61  47  56 
75  30    0 

118  40  26 
87  30  58 
67  15    4 

44  4  8 
46  49  45 
60  40  33 
92  43  45 

101  54  26 
81  55  45 

58  41  9 
32  11  45 
46  12  55 
78  5  42 

124  37  20 

115  52  17 
96  12  10 
72  53  58 
36  4  59 
:32  14  5 
6:3  .52  10 

111  28  0 

no  2  29 
86  41  2 

49  51  52 

50  4  30 
98  43  52 

100  3  17 

6:3  14  9 

;«>  41  43 

86  24  17 


P.L. 

of 

Diff. 


0113 
9019 
9139 
1087 
19M 

9105 
9003 

9079 
1974 
9013 

9046 
9004 
9019 
9016 
9057 

9137 
9179 
9080 
9107 
9101 
9147 
9101 

9200 
9900 

9910 
9915 
9977 
9915 
9553 

9436 
933!I 
3349 
!I359 
9448 
9346 
9M9 

9468 
9484 
9481 
9481 
9833 

9SI9 
9611 
9610 
9970 


XX|h. 


O    «   ft 

77  36  51 
75  29  24 
44  57  0 
:36  19  48 
90  18  42 

92  2:3  .54 
!K)  37  31 
.VJ  46  .55 
75  4  :35 
88  39  34 

105  41  18 
74  39  7 
54  8  31 
.5J>  .54  47 
73  37  54 


20  :30  28 

9151 

89  20    8 

9185 

6S>    6  20 

9101 

45  54  57 

9110 

44  58  47 

9113 

58  50  45 

9161 

JK)  .52  47 

9113 

103  40  42 
8:3  44  12 
<i0  29  8 
30  2:3  40 
44  26  21 
76  17  37 

122  57  20 

117  35  0 

97  .57  2:3 

74  38  46 

37  49  43 

:30  31  :«» 

♦>2  7  17 

109  51  6 

III  44  27 

88  22  :38 
51  33  28 
4H  22  .50 
97  10  7 

101  41  56 
61  52  49 
:i5  3  1 
84  53  27 


P.L. 

of 

Die 


9100 


9118 
1984 
1979 

9100 
9005 
9079 
1977 
9016 

9065 
9101 
9010 
9095 
9065 


1307 
9916 


9931 
9995 

9931 


9457 
9348 


9368 
9475 
9363 
9707 

9486 
9500 

9501 
9497  I 
9850 

9097 
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GBBBNWIOH  MBAN  TTMK 

LUNAB  DI8TAMCKS. 

• 

:§ 

18 

Vame  and  DlreetloD 
ofOlU«et. 

NOOD. 

P.L. 

of 

DiC 

flTh. 

P.L. 

of 

DiC 

Vlh. 

P.L. 

of 

DiC 

n> 

P.L, 
JHM. 

Pollux 

W. 

103"  20'  14 

964t 

104*58' 15f 

9867 

106  35  5^ 

9871 

loe'^is  i 

9888 

Regiiliifi 

W. 

66  31    8 

t64l 

68    9    7 

9666 

69  46  47 

9670 

71  24    7 

9884 

Sun 

£. 

83  22  58 

3003 

81  52  49 

9019 

80  23*  0 

9034 

78  53  80 

9058 

19 

Regiilus 

W. 

79  26  11 

9751 

81     1  43 

9763 

82  36  59 

9775 

84  11  59 

9788 

Spica 

W. 

25  25    9 

9750 

27    0  43 

9709 

28  36    1 

9774 

30  11    3 

9786 

Sun 

E. 

71  30  38 

3193 

70    2  56 

3137 

68  35  31 

3150 

67    8  22 

3183 

20 

Reffiilus 
Spica 

W. 

92    3  12 

9643 

93:^  44 

9869 

95  10    3 

9863 

96  43    9 

9873 

W. 

38    226 

9M9 

39  36    0 

9869 

41    9  21 

9861 

42  42  30 

9871 

Saturn 

W. 

24  44  21 

9095 

26  14  53 

9981 

27  45  29 

9981 

29  16    6 

9980 

Sun 

E. 

59  56  28 

9995 

58  30  49 

3938 

57    5  23 

3947 

55  40  10 

9959 

21 

Spica 

W. 

50  25  15 

9016 

51  57  15 

9993 

5329    5 

9931 

55    0  45 

9938 

Saturn 

W. 

36  48  51 

9093 

38  19  13 

9997 

39  49  30 

3001 

41   19  42 

9906 

Sun 

E. 

48  37  11 

3300 

47  13  10 

3319 

45  49  30 

3397 

44  25  40 

9337 

22 

Spica 

W. 

62  36  51 

9971 

64    7  40 

9977 

65  ;)8  21 

9983 

67    8  55 

9989 

Saturn 

W. 

48  49  23 

9096 

50  19    8 

3030 

51  48  38 

3034 

53  18    8 

3089 

Sun 

E. 

37  29  55 

3379 

36    7  15 

3388 

84  44  45 

8396 

83  22  24 

9486 

23 

Spica 

W. 

74  40    3 

3014 

76    9  59 

3018 

77  39  49 

3089 

79    984 

9096 

Saturn 

W. 

60  44  22 

3068 

62  13  23 

3001 

63  42  20 

9086 

65  11  13 

9089 

Sun 

E. 

2633    5 

3449 

25  11  44 

3459 

23  50  34 

9489 

22  29  86 

9480 

27 

Sun 

W. 

17  31  11 

3658 

18  50  31 

3646 

20  10    4 

3636 

21  29  50 

3B94 

a  Arietis 

E. 

72  13  57 

3109 

70  45  50 

3101 

69  17  42 

3101 

67  49  34 

9101 

Mars 

E. 

77  30  26 

3983 

76    5  31 

3963 

74  40  36 

3909 

78  15  40 

9969 

Aldebaran 

E. 

103  18  31 

3H8 

101  51  20 

3147 

100  24    7 

3146 

98  56  52 

9143 

28 

Sun 

W. 

28  11    6 

3488 

29  31  44 

3481 

30  52  29 

3475 

82  13  21 

3470 

a  Arietis 

E. 

60  28  38 

3096 

59    0  22 

3094 

57  32    5 

3099 

56    8  46 

9091 

Mars 

E. 

66  10  33 

3969 

64  45  25 

3949 

63  20  14 

3947 

61  55    0 

9944 

Aldebaran 

E. 

91  39  59 

3133 

90  12  29 

3199 

88  44  55 

3197 

87  17  18 

9194 

29 

Sun 

W. 

38  59  17 

3439 

40  20  49 

9433 

41  42  28 

3497 

43    4  14 

9490 

a  Arietis 

E. 

48  41  37 

3080 

47  13    3 

3078 

45  44  27 

3076 

44  15  48 

3074 

Mars 

E. 

54  47  55 

3996 

53  22  17 

3991 

51  56  33 

3917 

50  80  44 

3919 

Aldebaran 

E. 

79  58  16 

3107 

78  30  15 

3104 

77    2  10 

3100 

75  84    0 

3098 

Jupiter 

E. 

98  40  28 

3095 

97  10  46 

3090 

95  40  58 

3015 

94  11    4 

3010 

30 

Sun 

W. 

49  55    6 

3389 

51  17  43 

3374 

52  40  29 

3366 

54    3  25 

3368 

Venus 

W. 

35  27  51 

3489 

36  48  58 

3454 

38  10  13 

3448 

39  31  38 

9438 

Mars 

E. 

43  20    3 

3183 

41  53  33 

3177 

40  26  56 

3189 

39    0  10 

3189 

Al<lebaran 

E. 

68  II  50 

3073 

66  43    7 

3087 

65  14  17 

3089 

63  45  21 

3068 

Jupiter 

E. 

86  39  53 

9981 

85    9  16 

9973 

83  38  30 

9968 

82    785 

9969 

31 

Sun 

W. 

61     0  49 

3306 

62  24  54 

3995 

63  49  11 

3983 

65  13  42 

3979 

Venus 

W. 

46  21  18 

3387 

47  43  49 

3377 

49    6  32 

3365 

50^1  28 

3363 

Aldelmrnii 

E. 

56  19    0 

3099 

54  49  23 

3093 

53  19  39 

3018 

51  49  48 

3013 

Jupiter 

E. 

74  30  34 

9917 

72  58  37 

9909 

71  26  29 

9898 

69  54    8 

9889 

Pollux 

E. 

99    5  18 

9994 

97  33  29 

9913 

96    1  27 

9903 

94  29  12 

9899 

XVIII. 
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GBBBMWIOH  MBAN  TIME. 

LUKAB  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

VMM  and  Direetion 

•roiUMi. 

Midnight 

of 

DiC 

XVh. 

of   * 

XVlUb. 

of 
DUt 

XXlh 

of 
DUL 

IS 

Pollax 

W. 

109  50    7 

90B9 

Iff  2^43 

8713 

11^   3  18 

9797 

111  39  14 

B740 

Regiiluf 

W. 

73    1    8 

9608 

74  37  51 

9719 

76  14  15 

9795 

77  50  22 

9736 

Son 

E. 

77^  19 

3065 

75  5*  27 

3080 

74  26  53 

3005 

72  58  37 

3100 

19 

Refuliw 

W. 

85  46  43 

t7W 

87  21  12 

9611 

88  55  26 

9691 

90  29  26 

9839 

Spica 

W. 

31  45  49 

§796 

33  20  20 

9600 

34  54  36 

9690 

36  28  38 

9691 

Son 

E. 

65  41  29 

3177 

64  14  52 

3186 

62  48  29 

3901 

61  22  21 

3814 

20 

Regius 
Spica 

W. 

96  16    3 

9689 

99  48  45 

9001 

101  21  15 

9900 

102  53  34 

9908 

W. 

44  15  26 

9660 

45  48  10 

9060 

47  20  43 

9606 

48  Sii    4 

9000 

Satumi 

W. 

30  46  44 

9061 

32  17  20 

9068 

33  47  54 

9066 

35  18  24 

9989 

Son 

E. 

54  15  10 

9900 

52  50  22 

3960 

51  25  47 

3960 

50     1  23 

3300 

31 

Spica 

W. 

56  32  16 

9946 

58    337 

9009 

59  34  50 

9060 

61     5  54 

9995 

Satoeii 

W. 

42  49  49 

3000 

44  19  51 

9014 

45  49  47 

3016 

47  19  38 

3099 

Svn 

E. 

43    2  11 

3310 

41  38  52 

3354 

40  15  43 

3303 

38  52  44 

9379 

33 

Spka 

W. 

68  39  21 

9904 

70    9  41 

3000 

71  39  54 

3004 

73  10    2 

3000 

SATumif 

W. 

54  47  32 

3043 

56  16  51 

3047 

57  46    6 

3051 

59  15  16 

9054 

Sun 

E. 

32    0  13 

3413 

30  38  11 

3499 

29  16  19 

3431 

27  54  37 

9430 

23 

Spica 

W. 

80  39  14 

3030 

82    8  50 

3034 

83  38  21 

3037 

85    7  48 

9041 

Satubn 

W. 

66  40    1 

3079 

68    8  45 

3074 

69  37  26 

3076 

71    6    3 

3080 

Son 

E. 

21    8  ^ 

9404 

19  48  19 

3506 

18  28    4 

3590 

17    8    9 

3548 

27 

Son 

W. 

22  49  48 

3615 

24    9  55 

3507 

25  30  11 

3500 

26  50  35 

9404 

aArieda 

E. 

66  21  25 

3100 

64  5.)  15 

3000 

63  25    4 

3006 

61  56  52 

9008 

Mabs 

E. 

71  50  42 

3900 

70  25  43 

3956 

69    0  42 

3958 

67  35  39 

9953 

Aldebaran 

E. 

97  29  34 

3141 

96    2  14 

3139 

94  34  52 

3137 

93    7  27 

3134 

28 

Son 

W. 

33  34  19 

3403 

34  55  24 

3456 

36  16  35 

3459 

37  37  53 

3448 

aArieda 

E. 

54  35  25 

3080 

5:3    7    2 

3067 

51  38  36 

30(6 

50  10    8 

3069 

MAaa 

E. 

60  29  4.3 

3941 

59    4  22 

3Bn 

57  38  57 

3934 

56  13  28 

3831 

Aldebaran 

E. 

85  49  37 

3190 

84  21  52 

3116 

82  54    4 

3114 

81  26  12 

9111 

29 

Son 

W. 

44  26    8 

9413 

45  48  10 

3400 

47  10  20 

3306 

48  32  3!) 

3391 

oArietia 

E. 

42  47    7 

3079 

41  18  2:3 

3000 

39  49  36 

3066 

:38  20  47 

3065 

Maes 

E. 

49    4  49 

3007 

47  38  48 

3901 

46  12  40 

3105 

44  46  25 

3160 

Aldebaran 

E. 

74    5  45 

3091 

72  37  25 

3067 

71     8  59 

3069 

69  40  27 

9078 

JOFITSa 

E. 

92  41    4 

3005 

91  10  57 

9900 

89  40  43 

9903 

88  10  22 

9067 

90 

Sun 

W. 

55  26  32 

3347 

56  49  49 

3330 

58  13  17 

9397 

59  36  57 

9317 

VsNIfS 

W. 

40  53  12 

3496 

42  14  57 

3418 

43  36  53 

3408 

44  59    0 

3300 

Mars 

E. 

37  33  15 

3155 

36    6  12 

3147 

:M  38  59 

3139 

33  II  37 

9131 

Aldelmran 

E. 

62  16  18 

3069 

60  47    9 

3046 

59  17  53 

3040 

57  48  30 

3034 

JUFITKR 

E. 

80  36  31 

9059 

79    5  18 

9043 

77  33  54 

9935 

76    2  19 

9997 

31 

Bon 

W. 

66  38  26 

3950 

68    325 

3947 

69  28  38 

3935 

70  54    6 

3991 

Vtwoi    • 

W. 

51  52  38 

3341 

53  16    2 

3399 

54  39  40 

3315 

56    3  34 

3309 

Aldebamn 

E. 

50  19  51 

3007 

48  49  47 

3009 

47  19  37 

9907 

45  49  21 

9099 

JopiTBa 

E. 

68  21  a5 

9679 

66  48  49 

9608 

65  15  49 

9857 

6:)  42  35 

9848 

Pollux 

E. 

92  56  44 

9669 

91  24    2 

9670 

89  51     5 

9660 

88  17  54 

9647 
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r. 


AT  GEBESWICH  APPABEST  JTOON. 


S 


Frid. 

suy, 

>fon. 
Tnes. 
WM, 

Thar. 
Piid. 
Sat. 

.\r<)n. 

.  Tues. 

I 

I  Weil. 
Thnr. 

Fria. 

8at. 

suy. 

Mon. 


a 
5 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
H 
12 

VA 
14 
15 

16 
17 

18 

i  TiieH.  19 
Wed.  '20 
Thur.   21 


Frid. 
Hat. 

sijy, 

Mon. 
Tries. 

Wed. 


22 
23 
24 

25 
•2« 
27 


Thur.   28 
Frid.     29 


THE  aUSTS 


Appsraot 


h       tn        a 

20  59  36.36 

21  3  40.12 
21     7  43.64 

21  II  46  02 

21  15  47.57 

21  19  48.29 

21  23  48.19 

21  27  47.28 

21  31  45  57 

21  35  43.07 

21  30  39.80 

21  43  35.76 

21  47  30.97 

21  51  25.45 

21  55  19.20 


Dfftfor 
I  Hoar. 


21 

22 
•22 

22 
22 


59 
3 

6 

10 
14 

18 


22  22 
22  26 

'22  29 


12.24 
4.59  j 
56.25 

47.24 

27-25  I 

1 

16.30 

4.T2' 
52,53 


22  33  39.75 

'22  37  26.38 

22  41  12,44 

22  44  57.94 

22  48  42.91 


10.187 
10.152 
10.117 

lO.O^i 
10.047 
10.013 

9.J>79 
9.IM5 
9.DI2 

9.860 

9.1^48 
9.816 

9.785 
9.755 
9.7« 

9.606 
9.««7 
9.609 

9.611 
9.r>84 
9..T57 

9.531 
9.506 
9.180 

9.455 
9.4:n 
9.408 

9.;te5 
9.3b^i 


7 


## 


5     1.3 

6  ^  46.1 
6  30  13.4 


OHEfer 

1 


+42.76 
44.22 


6  12  23.6  '  +44..»2 
5  54  17.2!  45.61 
5  35  54.5,    W.£T 


5  17  16.0    +4tS.9^ 

4  58  22.1  I    47.56 

4  39  13J2      48.18 

4  19  49.6  I  +4H.7» 

4    0  11.7  j    411.37 

3    10  20.0       49.94 


3  '20  14.8 .  +50.49 
2  59  56.5;  51.03 
2  39  25.6      31.55 


2  18  42.3 
1  57  47.1 
1  X  40.4 


+52.05 
5^.54 

5:s.0i 


1  15  22.7  +53.44J 
0  53  54.3  53.89 
0  32  15.7      54  31 


10  10  27  3,  +54.71 
9  48  29.5  !  55.09 
9  '26  22.7  I    55.45 

i 

9     4     7.5    +.M.::*0 
8   41    44.2'     56.13 

8  19  iaj;i     56.44 

7  56  35.1    +56.ri 
S.    7  33  50.1    +57.01 


It 


6  16J)2 
6  15.88 
6  15.rj 

6  15.58 
6  15.42 
6  15.26 

6  15.09 
6  14.92 
6  14.74 

6  14  56 
6  14.37 
6  14.18 

6  13.98 
6  13.78 
6  13.57 

6  13.36 
6  13.15 
6   12.93 

6  12.71 
6  12.49 
6   12.26 

6  12.04 
6  11-81 
6   11-58 

6  11.35 
6  11.12 
6   10.N8 

6  10.65 
6  10.41 


TSsmoi 


68.26 
68.15 
68.03 

67.92 
67.80 
67.68 

67.57 
67.46 
67.35 

67.24 
67  13 
67.02 

66.91 
66.80 
66.70 

66.60 
6i>.50 
66  40 

66.30 
66.20 
66. 1 1 

66.02 
65.93 
65.84 

65.75 
65.67 
65.59 

65.51 
65.44 


xa  b» 


TioM. 


m 


13  48.41 

13  55.89 

14  2.54 

14  8.3$ 
14  13.33 

14  17.48 

14  2».81 
14  23.34 
14  25.07 

14  26.01 

14  26.18 
14  25.59 

14  24.25 

14  22.18 
14  19.38 

14  15.88 
14  11.68 
14    6.80 

14  1.25 
13  5504 
13  48.18 

13  40.70 
13  32.59 
13  23.87 

13  14.56 
13  4.66 
12  54.20 

12  43.17 
12  31.62 


Dm. 

I 


0.399 
0.£H 


XoTK.— rbe  meaa  timo  of  vraiidiamecer  pa— ing  may  be  found  by  ^uocracuoi:  >*  IS  trom  the  ^iderottl  tiiae. 
Tb(t  flifcn  •+-  prntlxwi  to  the  bonrir  ctuui^of  ibHrlLnadun  imiifiattfa  ihi^t  4011th  •ieciliudoa*  »r« 


0.924 

a.  190 

0.156 


I 


0.1 

0.089 

0.« 


§.0«3 
0.009 
0. 


0.071 
0.101 
0.131 

O.IOO 
0.189 
0.tl7 

0.945 
O.iT* 
0.999 

a.39S 
0.360 
0..T75 

0.400 
0.494 
0.448 

0.471 
0.4^3 


J 
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- 

AT  GREENWICH  MEAN  NOON. 

# 

• 

THE  SUN'S 

i 

1 

5 

1 

• 

e 

t 

XqiwUoD  of 

Tine, 

to  be 
Snbtraeted 

ftWMk 

MeenTine. 

Din:  for 
1  Honr. 

SidereAl 

Time, 

or 

Rl|Cbt  AureDslon 

of 

Mmui  Sitn. 

Apparrat 
RlirhtAMenslon. 

DUr  for 
1  Hour. 

AppATMit 
DeolinAtlon. 

DUtfor 
1  Hoar. 

Frid. 

Sat. 

SUlf. 

1 

2 
3 

h      m       « 

20  59  34.02 

21  3  38.07 
21     7  41.28 

• 
10.186 

10.151 

10.116 

S.  17     5  1 L2 
16  47  56.2 
16  30  23.8 

+42'!75 
43.49 
44.21 

13  48*33 

13  55.82 

14  2.48 

e 
0.330 

0.295 

0.260 

li      m       11 

20  45  45.69 
20  49  42.24 
20  53  38.80 

Hon. 
Taee. 
Wed. 

4 
5 
6 

21   11  43.65 
21   15  45.19 
21   19  45.91 

I4).06^ 
10.047 
10.013 

16  12  34.2 
15  54  28.0 
15  36     5.6 

•M4.9I 
45.60 
46.27 

14    8.29 
14  13.28 
14   17.44 

0.225 
0.191 
0.156 

20  57  35.36 

21  1  31.91 
21     5  28.47 

Thar. 
Prid. 
Sat. 

7 
8 
9 

21  23  45.80 
21  27  44.90 
21  31  43.19 

9.079 
9.946 
9.913 

15  17  27.4 
14  58  33.6 
14  39  24.8 

-H6.92 
47.55 
48.17 

14  20.78 
14  23.32 
14  25.05 

0.122 
0.089 
0.056 

21     9  25.02 
21    13  21.58 
21   17   18.14 

8uy. 

Moo. 
Taea. 

10 
11 
12 

21  35  40.69 
21  39  37.43 
21  43  33.40 

9.880 
9.848 
9.817 

14  20     1.4 
14     0  1^3.7 
13  40  32.1 

+48.77 
49.36 
49.93 

14  26.00 
14  26.18 
14  25.60 

0.024 
O.OOHi 
0.040 

21  21    14.69 
21  25  11.25 
21  29    7.80  1 

Wed. 
Thor. 
Frid. 

13 
14 
15 

21  47  2862 
21  51  23.11 
21  55  16.88 

9.786 
9.755 
9.725 

13  20  27.0 
13    0    8.8 
12  39  38.0 

+50.49 
51.03 
51.54 

14  24.26 
14  22.20 
14  19.41 

0.071 
0.101 
0.131 

21  33     4.36 
21  37     0.91 
21  40  57.47  \ 

Sat. 

SUIT. 

Mod. 

16 
17 
18 

21  59    9.94 

22  3    2.30 
22    6  53.98 

9.696 
9.667 
9.639 

12  18  54.7 
11  57  59.6 
11  36  53.0 

+52.04 
52.54 
53.01 

14  15.92 
14  11.72 
14     6.85 

0.160 
0.189 
0.217 

21  44  54.02 
21  48  50.58 
21  52  47.13 

Taes. 
Wed. 
Thar. 

19 
20 
21 

22  10  44.99 
22  14  35.34 
22  18  25.05 

9.612 
9.585 
9.558 

11  15  35.3 
10  54     6.9 
10  32  28.3 

+53.46 
53.89 
54.31 

14     1.30 
13  55.10 
13  48.25 

0.245 
0.272 
0.299 

21  56  43.69  ' 

22  0  40.24 
22     4  36.80 

Frid. 

Sat. 

BUK. 

22 
23 
24 

22  22  14.12 
22  26    2.58 
22  29  50.42 

9.532 
9.506 
9.481 

10  10  39.8 
9  48  42.0 
9  26  35.2 

+54.71 
55.10 
65.47 

13  40.77 
13  32.67 
13  23.96 

0.325 
0.350 
0.375 

22    8  33.35 
22  12  29.91 
22  16  26.46 

Mod. 
Taeiu 
Wed. 

25 
26 
27 

22  33  37.66 
22  37  24.32 
22  41   10.42 

9.456 
9.432 
9.409 

9    4  19.9 
8  41  56  5 
8  19  25.4 

+55.81 
56.13 
56.44 

13  14.65 
13     4.75 
12  54.29 

0.400 
0.424 
0.447 

22  20  23.02  , 
22  24   19.57 
22  28  16.12 

Thar. 
Frid. 

28 
29 

22  44  55.96 
22  48  40.95 

9.386 
0.364 

7  56  47.2 
S.    7  34    2.1 

+56.73 
+57.01 

12  43.28 
12  31.72 

0.470 
0.492 

22  32   12.68 
22  36     9.23 

1 

!ffOT«.~Tlie» 

TiM* 

■TO  44 

•aidiAmetar  for  aw 
iini  +  preAsed  lo  th 

lOBoonm 
0  hoariy  o 

%y  be  Msaaad  the  Mine  m  the 
hMigeof  deoUnatloa  iDdicAtee 

i  for  eppAreot  n 
that  eoath  declii 

oon. 
aatione 

DUf.  for  1  Hour,    ■ 

-f-9».8:><M. 

(Table  IIL) 
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I 


1 
2 
3 

4 
5 
6 

7 

9 

10 
11 
12 

19 
U 
16 

1« 
17 
16 

18 
20 
21 

22 

2;i 

21 

26 
26 
27 

28 

2U 


« 


I 


82 
dd 
34 

35 
36 
37 

38 
30 
40 

41 
42 
43 

44 

46 
4« 

47 

4IJ 
40 

60 
61 
62 

63 

64 
65 

66 
67 
M 
69 

60 


THE  8UIP8 


T&U£  LONQITUOX. 


312  26  49.1 

313  26  40.6 

314  27  30^ 

316  28  19.6 

316  29  6.7 

317  29  62.6 

318  30  36.8 

319  31  19.6 

320  32  1.1 

321  32  41.2 

322  33  20.0 

323  33  67.6 

324  34  33.8 
326  36  8.8 

326  36  42.6 

327  36  16.1 

328  36  46.3 

329  37  16.4 

330  37  46  1 

331  38  12.6 

332  38  38.4 

333  30  2  9 
331  39  26.8 
336  39  47.1 

336  40  6.7 

337  40  24.4 
3:i8  40  40.4 
3;i9  40  54.4 

340  41  6  4 


26  41.7 

26  83.1 

27  28.1 

28  11.7 

28  68.7 

29  44.4 

aO  28.6 
31  11.2 

31  62.6 

32  32.6 

33  11.2 

33  48.6 

34  24.6 
34  69.6 
36  33.2 

36  66 

36  36.6 

37  6.6 

37  36.2 

38  2.4 
38  28  2 

38  6"^  6 

39  16  3 

39  36.6 

89  66.0 

40  13.6 
40  29  6 
40  43.3 

40  66.2 


UCIar 
1 


&S.I8 

&iM 

69.00 

51.88 

5I>S 
&I.76 
61.70 

51.64 
51. &9 

51.49 
51.44 
51.38 

51.33 
51.98 
51. '2:1 

51.17 
51.11 
51.05 

50.99 
50.9*i 
00.85 

50.78 
50.70 
50.6)2 
50.54 


150.45 


+  0.38 
0.43 
0.50 

+  0.66 
0.66 
0.64 

+  0.49 
0.41 
0.32 

+  0.20 
+  0.08 
^OM 

-0.19 
0.81 
0.42 

-  0.50 
0.66 
0.69 

-  0.59 
0.66 
0.61 

-  0.42 
0.31 
0.19 

-0  07 

+  0.07 

0.20 

0.31 

+  0.41 


•fite 


9.9987165 
9.9937804 
9.9988462 

9.9989441 
9.9989841 
9.9940562 

9.9941807 
9.9942074 
9.9942865 

9.99486T9 
9.9944516 
9JM5874 

9.9946255 
9.9947155 
9.9948075 

9.9949011 
9.9949965 
9.9950932 

9.9951913 
9.9952904 
9.9953906 

9.9954916 
9.9955933 
9.9966958 

9.9957989 
9.9969025 
9.9960071 
9.9961120 

9.9962178 


27.1 

29.6 
30.5 

411.5 
3ltS 
33^ 

434.3 

35.3 


437.1 
37  J) 
36.7 

439.4 
40.0 
40.6 

441.1 
41.5 
41.9 

442.3 
42.6 
42.9 

443.1 
43.4 
4X6 
43.9 

444.2 


Muis  —  rUtt  numliura  In  piitumn  1  <niitvi«|mm4  !•  Ih«  lni«  •^vlaoc  of  th«  dftt«t  la  1H^'^^*^  V  to 


fc      m       i 

8  18  42.49 
8  9  46.58 
8    5  50.67 

8  1  54.76 
S  57  58.85 
2  54    2:94 

2  50  7.08 
2  46  11.12  I 
2  42  1&J21   j 

2  38  19.30  i 
2  84  23.39  ' 
2  80  27.48 

2  26  31.57 
2  22  35.66 
2  18  39.75 

2  14  43.84 
2  10  47.94 
2  6  62.03 

2  2  56.12 
1  59  0.21 
1  55  4.30 

1  51  8.39 
1  47  12.48 
1  43  16.57 


1  39  20.66 
1  36  24.76 
1  31  28.85 
1  27  32.94 

1  23  37.03 


DULinrl  Hov. 


(TiUen.) 


IV. 
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6BEENWI0H  MEAN  TIME. 

4 
1 

• 

THE  M00N»8 

8IMIDIAMITIR. 

HORIZONTAL 

PARALLAX. 

UPPRKTRAN8IT. 

AQR 

H^ 

lOdnfcbi. 

Noon. 

Diff.  for 
IHoor. 

MtdBigfat. 

Diff.  for 
1  Hoar. 

MeridiM  of 
Oreenwieh. 

DIff.   for 
1  Hour. 

Noun. 

1 

3 
8 

15  12'!3 
15  24.2 
15  38.0 

15  18!0 
15  30.8 
15  45.4 

55  4L3 

56  25.1 

57  15.7 

1.97 
9.23 

56'    2'3 

56  49.6 

57  43.1 

4-1.83 
2.11 

2.:^ 

h       m 

4  50.2 

5  36.0 

6  26.6 

ni 

i.8:i 

2.00 
2.22 

.1 

6.6 
7.6 

8.6 

4 
6 
6 

15  53.1 

16  8.6 
16  23.3 

16    0.9 
16  16.1 
16  29.8 

58  11.3 

59  8.3 

60  2.1 

.+2.37 
2.33 
2.09 

58  39.9 

59  35.9 

60  26.1 

-••2.38 
2.24 

1.88 

7  22.7 

8  24  0 

9  28.8 

2.45 
2.65 
2.69 

96 
10.6 
11.6 

7 
8 
9 

16  35.5 
16  43.8 
16  46.9 

16  40.2 
16  46.0 
16  46.3 

60  47.1 

61  17.4 
61  28.9 

•M.60 

0.89 

-H).05 

61     4.4 
61  25.7 
61  26.8 

•fl.26 
+0.47 
-0.39 

10  33.9 

11  362 

12  31.3 

2.67 
2.51 
2.3:1 

12  6 
13.6 
14.6 

10 
11 
IS 

16  44.4 
16  36.5 
16  24.4 

16  41.0 
16  30.9 
16  17.3 

61   19.6 
60  50.7 
60    6.4 

•-0.8I 
1.55 
2.09 

61     7.4 
60  30.2 
59  40.1 

-1.20 
1.85 
2.27 

13  28.2 

14  19.0 

15  7.9 

2.17 
2.07 
2.02 

15.6 
166 
17.6 

18 
14 
15 

16    9.6 
15  53.7 
15  38.1 

16     1.7 
15  45.8 
15  30.7 

59  12.0 
58  13.6 
57  16.2 

-2.38 
2.44 
2.31 

58  43  0 
57  44.5 
56  49.1 

-2.43 
2.39 
2.20 

15  56.3 

16  45.5 

17  36.0 

2.03 

•2.07 

2.14 

18.6 
19.6 
20.6 

16 
17 
18 

15  23.7 
15  11.4 
15     1.3 

15  17.3 
15    6.0 
14  57.2 

56  23.5 
55  38.0 
55     1.0 

-2.06 
1.72 
1.35 

55  59.7 
55  18.4 
54  45.9 

-1.90 
1.54 
1.17 

18  28.^ 

19  21.2 

20  14.4 

2.20 
2.22 
2.19 

216 
22.6 
23.6 

19 
90 
21 

14  53.6 
14  48  3 
14  45.1 

14  50.7 
14  46.4 
14  44.2 

54  32.9 
54  13.2 
54     1.4 

-1.00 
0.65 
0.34 

54  22.0 
54     6.4 
53  58.2 

-0.82 

0.49 

-0.20 

21     6.2 

21  55.7 

22  42.4 

2.12 
2.01 

1.89 

24.6 
25  6 
26.6 

22 
23 
24 

14  43.7 
14  44.1 
14  45.9 

14  43.7 
14  44.8 
14  47.3 

53  56.5 

53  57.8 

54  4.5 

-0.07 

+0.17 

0.38 

53  56.5 

54  0.5 
54     9.6 

+0.05 
0.28 
0.48 

23  26.4 

6 
0    8.0 

1.78 
1.70 

27.6 
28.6 
29.6 

25 
26 

27 

14  49.0 
14  53.4 
14  59.1 

14  51.1 

14  56.1 

15  2.4 

54  16.0 
54  32.1 
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946! 

100  50  19 

9480 

102  32    0 

9499 

104  13  14 

9518 

1 

1 

Reindiw 

W. 

62  18    8 

9460 

64    0  17 

9480 

65  41  59 

9496 

67  23  15 

9517 

AntarM 

E. 

;^  37  39 

S459 

Sa  55  28 

9477 

M  13  43 

9497 

32  32  25 

9516 

1 

a  Aqiiile 

E. 

91  l:i  48 

3941 

89  54  27 

3960 

88  2^>  29 

9980 

87    4  54 

3301 

1 

9VJ9 

E. 

114  56  10 

9797 

113  21  37 

9817 

111  47  31 

9837 

110  13  51 

9858 

15 

Pollfix 

W. 

112  32  57 

9610 

114  11  38 

9698 

115  49  55 

9646 

117  27  48 

9663 

Reflrnliiii 

W. 

75  43    7 

9600 

77  21  50 

9696 

79    0    9 

9644 

80  38    4 

9661 

n  Aqtiite 

E, 

80    8  :w 

3433 

78  46  41 

3449 

77  25  20 

3478 

76    4  31 

9506 

i 

Hvn 

E. 

102  31  58 

9956 

101     0  50 

9975 

99  30    6 

9993 

97  59  45 

9013 

16 

Reiffflffs 

W. 

8H  41  59 

9744 

90  17  41 

9760 

91  53    2 

9775 

93  28    3^ 

9789 

H|»im 

W. 

34  41  31 

9743 

36  17  14 

9758 

37  52  37 

9773 

39  27  40 

9788 

1 

Hati'H!* 

W. 

21     4  3(; 

9935 

22  36  10 

9997 

24     7  54 

9994 

25  39  43 

9991 

1 

[ 

a  Ar|iiilfe 

E. 

69  28  54 

3670 

68  II  a5 

3708 

eS  54  56 

9746 

65  36  57 

9785 

8t;if 

E. 

90  3:}  42 

3101 

89    5  34 

3119 

87  37  47 

3134 

86  10  19 

91»1 
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1 

OBBBNWIOH  MPiAN  TIME. 

LUNAR  DISTANCRB. 

» 

• 

r 

Name  and  Dtroetion 
of  0bj«6i. 

Midnight. 

P.L. 
of 

Diff. 

XVii. 

P.L. 

of 

Diff. 

xvnih. 

P.L. 

of 
DUt 

XXlh. 

P.L. 
of 

Diff. 

9 

or  Arietb 

W. 

9       $      If 

108     1  44 

1966 

0        t      n 

109  55  42 

•   1969 

llf  49  33 

1904 

Ill  43  16 

9001 

Mars 

W. 

95  48    2 

9115 

97  38  39 

9110 

<»9  2S)  10 

9194 

101  19  :» 

9190 

Aldebnmii 

w. 

70  56  57 

iI033 

78  49  40 

9096 

80  42  19 

9039 

82  34  52 

0044 

JOPITBII 

w. 

58  :):)  59 

1971 

60  28  19 

1974 

62  22  34 

1977 

64  16  44 

1009 

Pollux 

w. 

3:)  21  25 

19S5 

a5  15  54 

1968 

37  10  19 

1979 

39    4  38 

1976 

Spica 

K. 

57  34  10 

1956 

55  39  26 

1960 

5.)  44  48 

1964 

51  50  17 

1060 

Satoeiv 

E. 

72  II  15 

1967 

70  17  20 

1991 

68  2:)  31 

1996 

66  29  50 

9009 

Aiitares 

E. 

103  28    9 

1966 

101  33  25 

1960 

99  38  46 

1963 

97  44  14 

1969 

10 

Mam 

VV. 

110  28  56 

9160 

112  18  10 

9160 

114    7    7 

9199 

115  55  47 

9909 

AlclelMinin 

W. 

91  55  20 

9061 

93  46  48 

9099 

95  ;w    0 

9109 

97  28  56 

9116 

Jupiter 

W. 

73  45  14 

S0I9 

75  :w  19 

9096 

77  31   10 

9038 

79  2;}  45 

9060 

Pollux 

W. 

48  3:)  56 

9019 

50  27  11 

9IHN 

52  20  1 1 

9039 

54  12  55 

9049 

Spica 

K. 

42  20  12 

9006 

40  26  50 

9017 

:«  33  43 

9096 

36  40  53 

9039 

SATURIf 

E. 

U7    4  20 

9047 

55  II  59 

9666 

53  19  55 

9070 

51  28  10 

9084 

Aiitares 

E. 

88  14    8 

9007 

86  20  45 

9017 

84  27  38 

9098 

82  34  47 

0039 

11 

AliMmniii 

W. 

106  38  37 

9160 

106  27  26 

9909 

no  15  51 

9919 

112    3  50 

9937 

JUPITKR 

W. 

88  41  59 

9115 

90  32  36 

9190 

92  22  50 

•  9145 

94  12  41 

9161 

Pollux 

W. 

63  32    0 

9107 

65  22  48 

9199 

67  13  13 

9137 

69    3  15 

9159 

SATuaif 

E. 

42  15    4 

9166 

40  25  44 

9166 

38  36  54 

9906 

36  48  34 

9997 

Aiitares 

E. 

73  15  13 

9104 

71  24  20 

9119 

69  33  50 

9134 

67  4.3  43 

9149 

13 

Jl^  PITER 

W. 

103  15  43 

9947 

105    3    1 

9966 

106  49  52 

9963 

108  36  16 

9909 

1 

Pollux 

W. 

78    7  19 

9937 

79  54  52 

9965 

81  41  58 

9973 

8:)  28  37 

9991 

Regiiliis 

W. 

41   17  17 

9938 

43    4  48 

9956 

44  51  53 

9973 

46  :^  32 

9991 

Satden 

E. 

27  55  50 

9364 

26  II  2:) 

9390 

24  27  47 

9438 

22  45    7 

•489 

Autares 

E. 

58  39  15 

9996 

56  51  3!) 

9969 

55    4  29 

9970 

53  17  46 

9986 

Buif 

£. 

134  25  28 

9569 

132  45  36 

9677 

131     6  10 

9606 

129  27  10 

9616 

13 

Pollux 

W. 

92  15    9 

S364 

93  59    6 

9404 

95  42  35 

9493 

97  25  37 

9449 

Regiiliis 

W. 

55  25    3 

9364 

57    9    0 

9409 

58  52  30 

9493 

60  :^5  3> 

•441 

AtitJtres 

E. 

44  30  55 

9389 

42  46  55 

9409 

41     3  23 

9490 

39  20  17 

9440 

a  Aqiiiltt 

E. 

97    4  31 

3176 

95  \r7  53 

9190 

94  11  3*2 

3906 

92  45  30 

9993 

Sun 

E. 

121  18  48 

9715 

119  42  28 

9736 

118    6  35 

9756 

116  31     9 

9776 

U 

Pollux 

W. 

105  54    2 

9637 

107  34  24 

9656 

109  14  20 

9574 

no  53  51 

9609 

Regiiliis 

W. 

69    4    5 

9636 

70  44  29 

9654 

72  24  27 

9573 

74    3  59 

9691 

Antares 

E. 

30  51  34 

9636 

2JMI     9 

9553 

27  31     9 

9579 

25  51  35 

9600 

a  Aqiiila 

E. 

85  40  44 

3394 

84  17    0 

3347 

82  53  43 

3371 

81  30  53 

9306 

Son 

E. 

108  40  38 

9677 

107    7  50 

9896 

105  35  28 

9017 

104    3  31 

9996 

15 

Pollux 

W. 

119    5  17 

9681 

120  42  2:j 

9607 

122  19    7 

9714 

123  55  28 

9731 

Regiiliis 

W. 

82  15  36 

9678 

83  52  45 

9696 

85  29  32 

9719 

87    5  56 

9798 

a  Aquilie 

E. 

74  44  14 

3637 

73  24  31 

3669 

72    5  23 

3601 

70  46  50 

9636 

Sun 

E, 

96  29  48 

9090 

95    0  13 

9049 

93  31     1 

9067 

92    2  11 

9064 

16 

Repiliis 
8|>ica 

W. 

95    2  45 

9804 

96  37    8 

9616 

98  11  13 

9831 

99  45    0 

9846 

W. 

41     2  24 

9609 

42  36  49 

9617 

44  10  55 

9830 

45  44  44 

9644 

8a  TV  EFT 

W. 

27  II  35 

9999 

28  43  2<) 

9994 

30  15  14 

9098 

31  46  57 

9999 

aAquil» 

E. 

64  23  \^) 

9896 

63    9    4 

3670 

61  55  14 

3015 

60  42    9 

9909 

Son 

E. 

84  43  II 

3167 

83  16  22 

3189 

81  49  51 

9197 

80  23  38 

9911 
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OBBBNWIOH  MEAN  TIMB. 

LUNAR  DISTANORa 

• 

• 

Umbo  uid  Diroetioa 

of  OklMli. 

Midnight 

P.L. 

of 

XVh. 

P.L. 
of 

XVill»>. 

P.L. 
of 

XXIb. 

P.L. 
of 

r 

tr»  \^«^|^v«s 

DiC 

DUt 

DlflU 

Ditr. 

J7 

Refulus 

W. 

107*  29  43 

fl906 

O         »         M 

109    1  55 

9916 

110  3:^51 

9996 

0      i      tf 

112    5  34 

9939 

8|iica 

W. 

53  99  37 

tSOft 

55     I  50 

9016 

56  3:1  48 

9997 

58    5  33 

9937 

Satueh 

W. 

39  23  45 

SMS 

40  54  41 

9973 

42  25  28 

9961 

43  56    5 

9987 

a  Aquiin 

E. 

54  49  19 

4X» 

53  41  30 

4306 

52  34  43 

4375 

51  28  59 

4V4i 

Sun 

E. 

73  16  40 

nn 

71  52    9 

3990 

70  27  39 

3301 

69    3  29 

3313 

18 

Spica 

W. 

65  41  14 

t9« 

67  11  49 

9090 

68  42  14 

9998 

70  12  29 

3005 

SATUAIf 

W. 

51  27    2 

30« 

52  56  48 

3097 

54  2«i  27 

3034 

55  .55  58 

3039 

a  AquilB 

E. 

46  18  16 

4910 

45  20    9 

5095 

44  2:1  3:) 

5149 

43  28  3:? 

59KI 

8ozf 

E. 

62    5  43 

3319 

60  42  43 

3371 

59  19  53 

3379 

57  57  13 

33C« 

19 

Spica 

W. 

77  41  42 

3035 

79  11  11 

3041 

80  40  33 

3045 

82    9  50 

3049 

Satvbn 

W. 

63  21  54 

3064 

64  50  48 

3069 

66  19  36 

3079 

67  48  20 

3076 

Antares 

W. 

31  47  45 

3036 

33  17  13 

3041 

34  46  a5 

3045 

36  15  52 

3050 

SOH 

E. 

51    5  54 

3«0 

49  44    0 

3495 

48  22  12 

3431 

47    0  30 

3436 

90 

Spica 

W. 

8!)  as  3 

3067 

91    3  53 

3069 

92  32  41 

3071 

94     1  26 

3073 

Satobjt 

W. 

75  10  58 

3000 

76  39  20 

3009 

78    7  39 

3094 

79  35  56 

3005  1 

AiitarM 

W. 

43  41    3 

3006 

45    9  54 

3069 

46  38  41 

3071 

48    7  2t> 

3073 

Self 

E. 

40  13  15 

34M 

38  52    0 

3457 

37  30  48 

3460 

36    9  39 

3463 

1 

9J 

Spica 

W. 

101  24  44 

3078 

102  53  20 

3078 

104  21  56 

3078 

105  50  32 

3078 

BAToaif 

W. 

86  57    0 

3100 

88  25  10 

3100 

8J)  53  20 

3101 

91  21  29 

3100 

Antarea 

W. 

55  30  44 

3078 

56  59  20 

3078 

58  27  56 

3079 

59  56  31 

3078 

Suit 

E. 

99  24  25 

3470 

28    3  27 

3471 

26  42  30 

3471 

25  21  34 

3471  ; 

99 

Sathui 

W. 

98  42  25 

3006 

100  10  39 

3095 

101  38  55 

3094 

103    7  12 

i 

3009 

Aiitarea 

W. 

67  19  37 

3074 

68  48  18 

3073 

70  17    0 

3079 

71  45  44 

3070 

Son 

B. 

18  37    0 

3474 

17  16    7 

3475 

15  55  15 

3477 

14  34  25 

3478 

95 

Suiff 

W. 

14  13    5 

3306 

15  35  96 

3387 

16  57  57 

3379 

18  20  37 

3379 

aArietifl 

E. 

45  41     1 

3051 

44  11  51 

3048 

42  42  :I8 

3046 

41   13  22 

3045 

Maes 

E. 

66  26  54 

3913 

65    1    0 

3909 

m  :15    1 

3904 

62    8  56 

3198 

Aldebaran 

E. 

76  59  54 

3078 

75  31   17 

3073 

74   2  sa 

3069 

72  33  48 

3066 

JOPITKB 

£. 

94  56    9 

3094 

93  26  26 

3019 

91  56  37 

3014 

90  26  42 

3009 

96 

Sun 

W. 

25  16    8 

3334 

26  39  40 

3397 

28    320 

3310 

29  27    9 

3319 

aArietb 

E. 

33  46  45 

3043 

32  17  25 

3045 

30  48    8 

3047 

29  18  .53 

3051 

MAas 

E. 

54  56  56 

3171 

53  30  12 

3165 

52    3  21 

3158 

50  36  22 

3153 

Alclebamn 

E. 

65    8  44 

3047 

63  39  29 

3043 

62  10  10 

3039 

60  40  46 

3036 

JOPITSB 

E. 

82  55  29 

9961 

81  24  53 

9976 

79  54  10 

9969 

78  2S  19 

9964 

97 

Self 

W. 

36  23  30 

3971 

37  53  15 

3963 

39  18  10 

3954 

40  43  15 

3946 

BfAat 

E. 

43  19  34 

3119 

41  51  48 

3113 

40  23  54 

3105 

38  55  51 

3099 

Aldebanm 

E. 

53  12  46 

3091 

51  42  59 

3018 

50  13    9 

3016 

48  43  16 

3015 

JoptTca 

E. 

70  47    7 

9931 

69  15  27 

9994 

67  43  3il 

9916 

66  11  41 

9909 

Pollux 

E. 

95  52  56 

9903 

94  20  41 

9606 

92  48  17 

9888 

91   15  43 

98tW 

98 

Sun 

W. 

47  51  21 

3196 

49  17  32 

3186 

50  43  56 

3178 

52  10  32 

3107 

AMebaran 

E. 

41  13  39 

3017 

39  43  47 

3019 

38  13  58 

3094 

36  44   15 

3030  , 

JoPtTBB 

E. 

58  29  29 

9971 

56  56  33 

9869 

55  2:i  26 

9854 

53  50    8 

9tH6  ' 

PdUiiz 

E. 

83  30  19 

9637 

81  56  32 

9896 

80  22  40 

9618 

78  48  36 

9eo9  1 
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AT  aBEBNWIGH  APPABENT  NOON. 


I 


I 


Frid. 
Sat. 

8Uir. 

Mod. 
Tues. 
Wed. 

Thur, 
Frid. 
Sat. 

SUN. 

Mod. 

Taes. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Taes. 
Wed. 
Thur. 

Frid. 
Sat. 

auy. 

Mod. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

8UN. 

Mod. 


3 
§ 

3 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

Id 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SDN*S 


Apparent 
Rlj(bt  Aaoonsion. 


h     m        H 

22  48  42.91 
22  52  27.34 
22  56  11.27 

22  59  54.71 

23  3  37.68 
23  7  20.20 

23  11  2.29 
23  14  43.97 
23  18  25.26 

23  22  6.19 
23  25  46.79 
23  29  27.08 

23  33  7.07 
23  36  46.79 
23  40  26.28 

23  44  5.54 
23  47  44.60 
23  51  23.49 

23  55  2.22 

23  58  40.82 

0  2  19.30 

0  5  57.68 
0  9  35.99 
0  13  14.23 

0  16  52.43 
0  20  30.60 
0  24  8.76 

0  27  46.93 
0  31  25.12 
0  35  3.34 
0  38  41.62 

0  42  19.98 


Ditr.  for 
X  Honr. 


a 

9.362 
9.341 
9.390 

9.300 
9.281 
9.263 

9.245 
9.229 
9.213 

9.199 
9.I&5 
9.173 

9.161 
9.150 
9.141 

9.132 
9.124 
9.117 

9.111 
9.106 
9.102 

9.098 
9.095 
9.093 

9.091 
9.090 
9.090 

9.091 
9.092 
9.094 
9.097 


AppMent 
Deollnatloii. 


tt 


S.   7  33  50.1 

7  10  58.8 
6  48     1.5 

6  24  58.7 
6  1  50.7 
5  38  37.9 

5  15  20.6 
4  51  59.4 
4  28  34.4 

4  5  6.1 
3  41  34.8 
3  18    0.9 

2  54  24.6 
2  30  46.5 
2    7     6.7 

1  43  25.6 
1  19  43.6 
0  56     1.1 

0  32  18.4 
S.  0  8  35.8 
N.  0  15    6.2 

0  38  47.3 

1  2  27.1 
1  26    5.2 

1  49  41.2 

2  13  14.8 

2  36  45.6 

3  0  13.1 
3  23  37.0 

3  46  56.9 

4  10  12.5 


9. too  In.  4  33  23.3 


DULfor 
1  Hoar. 


+57.01 
57.26 
57.50 

+57.72 
57.93 
58.12 

+58.30 
58.46 
58.61 

+58.74 
58.86 
58.96 

+59.05 
59.12 
59.18 

+59.23 
59.26 
59.28 

+59.28 
59.26 
59.23 

+59.18 
59.12 
59.04 

+58.95 
58.84 
58.71 

+58.57 
58.41 
58.24 
58.05 

+57.85 


Semi- 
diaroetar. 


Sidereal 
Time  of 
SeiDl- 
diaaaeter 
Paaeiiig 
pCeridiao 


6  10.41 

6  10.18 

6  9.94 

6  9.69 

6  9.45 

6  9.20 

6  8.95 

6  8.70 

6  8.45 

6  8.19 

6  7.93 

6  7.66 

6  7.39 

6  7.12 

6  6.85 

6  6.58 

6  6.30 

6  6.03 

6  5.75 

6  5.47 

6  5.19 

6  4.91 

6  4.63 

6  4.35 

6  4.08 

6  3.80 

6  3.53 


6 
6 
6 
6 


3.25 
2.98 
2.71 
2.43 


16    2.16 


65.44 
65.37 
65.30 

65.23 
65.17 
65.11 

65.05 
64.99 
64.94 

64  89 
64.84 
64.79 

64.75 
64.71 
64.68 

64.65 
64.62 
64.59 

64.57 
64.55 
64.53 

64.51 
64.50 
64.49 

64.48 
64.48 
64.48 

64.49 
64.49 
64.50 
64.51 

64.53 


Xqnatloiief 

Time, 

to  be 
Added  to 
AppMvnt 

Time. 


m       a 

12  31.62 
12  19.53 
12    6.94 

11  53.86 
11  40.31 
11  26.31 

11  11.89 
10  57.06 
10  41.84 

10  26.26 

10  10.35 

9  54.12 

9  37.61 
9  20.82 
9    3.80 

8  46.56 

6  29.11 
8  11.49 

7  53.72 
7  35.81 
7  17.79 

6  59.67 
6  41.47 
6  23.21 

6  4.90 
5  46.58 
5  28.23 

5  9.90 
4  51.58 
4  33.30 
4  15.08 

3  56.93 


DIftibr 
X  Hoar. 


a 

0.493 
0.514 
0.536 

0.555 
0.574 
0.592 

0.610 
0.696 
0.642 

0.656 
0.669 
0.682 

0.694 
0.704 
0.714 

0.723 
0.730 
0.737 

0.743 
0.748 
0.753 

0.767 
0.760 
0.762 

0.763 
0.764 
0.764 

0.764 
0.762 
0.760 
0.758 

0.754 


KoTB.-<The  mean  time  of  eemidlameter  pasainjB;  may  be  foand  by  sabtraotinic  O'.IS  from  tbe  aldereal  time. 

The  eifpi  +-  prefixed  to  tbe  hourly  change  of  deolination  indicatea  that  aooth  deoUnationa  are  decreaaiBCi 
north  dedinationa,  inoreaalog. 
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AT  OBBBlTWiOH  MRAN  NOON. 

( 

THE  SUN'S 

t 

1 

• 

1 

1 

KqoAtlooof 

Time, 

to  be 
Sabtnotod 

froai 
ICean  Time. 

Sidereal 

Time, 

or 

Right  AeoeiMioii 

or 

Mean  8nn. 

AppATSBt 

Right  ▲•mmIoo. 

I>tCfbr 
1  Hoar. 

AppATOBt 

DeeliiMftioD. 

Dtfllfor 
IHoor. 

Din  for 
iHoar. 

Prid. 

1 

h      m      t 

22  48  40.95 

9.364 

S.    7  34    2.1 

+57.01 

12  31*72 

0.492 

h      n       n 

22  36    9.23 

Sat. 

2 

22  52  25.42 

9.343 

7  11   10.6 

57.27 

12  19.64 

0.514 

22  40     5.79 

BUN. 

8 

22  56    9.39 

9.3W 

6  48  13.2 

57.51 

12    7.05 

0.5.35 

22  44     2.34 

Hod. 

4 

22  59  52.87 

9.30« 

6  25  10.2 

+57.73 

11  53.97 

0.555 

22  47  5ft.90 

Tues. 

5 

23    3  35.87 

9.t{83 

6    2    2.0 

57.94 

11  40.42 

0.574 

22  51  55.45 

Wed, 

6 

23    7  18.43 

9.965 

5  38  49.0 

58.13 

11  26.43 

0.592 

22  55  52  00 

Tlinr. 

7 

23  11     0.56 

9.247 

5  15  31.6 

+58.31 

11   12.00 

0.610 

22  59  48  56 

Frid. 

8 

23  14  42.28 

9.930 

4  52  10.1 

58.47 

10  57.17 

0.620 

23    3  45.11 

Sat 

9 

23  18  23.62 

9.215 

4  28  44.9 

58.62 

10  41.96 

0.642 

23    7  41.66 

BUir. 

10 

23  22    4.59 

9.201 

4     5  16.4 

+58.75 

10  26.37 

0.656 

23  11  38  22 

Mod. 

11 

23  25  45.24 

9.187 

3  41  44.9 

58.87 

10  10.46 

0.670 

23  15  34.77 

Taea. 

12 

23  29  25.56 

9.174 

3  18  10.7 

58.97 

9  54.24 

0.682 

23  19  31.33 

Wed. 

18 

23  33    5  60 

9.163 

2  54  34.2 

+59.06 

9  37.72 

0.694 

23  23  27.88 

Thnr. 

14 

23  36  45  37 

9.152 

2  30  55.8 

59.14 

9  20.94 

0.704 

23  27  24  43 

Frid. 

15 

23  40  24.90 

9.142 

2    7  15.7 

59.20 

9    3.91 

0.714 

23  31  20.99 

Sat. 

16 

23  44    4.20 

9.133 

1  43  34.3 

+59.24 

8  46.66 

0.723 

23  35  17.54 

Buir. 

17 

23  47  43.31 

9.126 

1   19  52.1 

59.27 

8  29.22 

0.731 

23  39  14  10 

Moo. 

18 

23  51  22.24 

9.119 

0  56    9  8 

59.29 

8  11.60 

0.737 

23  43  10.65 

Tae8. 

19 

23  55     1.02 

9.113 

0  32  26.2 

+50.29 

7  53.82 

0.743 

23  47    7.20 

Wed. 

20 

23  58  39.66 

9.IOd 

S.    0    8  43.4 

59.27 

7  3591 

0.748 

23  51     3.76 

Thar. 

21 

0    2  18.19 

9.103 

N.  0  14  58.9 

59.24 

7  17.88 

0.753 

23  55    0.31 

Prid. 

22 

0    5  56.62 

9.100 

0  38  40.3 

+59.20 

6  59.76 

0.757 

23  58  56  86 

Sat 

23 

0    9  34.97 

9.097 

1     2  20.5 

59.14 

6  41.56 

0.760 

0    2  53.42  ' 

BUN. 

24 

0  13  13.26 

9.094 

1  25  58.9 

59.06 

6  23.29 

0.762 

0     6  49.97 

Mod. 

25 

0  16  51.51 

9.093 

1  49  35.2 

+58.06 

6    4.98 

0.763 

0  10  46.52 

Toes. 

26 

0  20  29.73 

9.092 

2  13  '9.1 

58.85 

5  46.65 

0.7C4 

0  14  43.08 

Wed. 

27 

0  24    7.94 

9.092 

2  36  40.2 

58.73 

5  28.30 

0.764 

0  18  39.63  1 

1 

Tbur. 

28 

0  27  46.15 

9.093 

3    0    8.0 

+58.59 

5    9.96 

0.764 

0  22  36.18  ' 

Prid. 

29 

0  31  24.38 

9.094 

3  23  32.2 

58.43 

4  51.64 

0.763 

0  26  3*2.71 

Sat 

30 

0  35    2.65 

9.096 

3  46  52.5 

58.25 

4  33.36 

0.701 

0  30  29  29 

BUN. 

31 

0  38  40.98 

9.099 

4  10    8.3 

58.06 

4  15.13 

0.7r»8 

0  31  2r>.S.5 

Mod. 

32 

0  42  19.38 

9.102 

N.   4  33  19.5 

+57.86 

3  56.98 

0.7r»4 

0  38  22.40 

Diff.  for  1  Hour, 
(Table  III.) 

Von.— Tli«» 
Th«s 
mn4i 

BuUdlMDOterfor  mei 
ign  +  prefixed  to  tb 
mnwiliigi  Borihdec 

umoonnu 
le  hooiiy  c 
rtinaHom, 

%j  be  lueame*!  the  eame  aa  thai 
bea^  of  deolinAtiou  iodicatei 
inoreaelng. 

I  for  »pp*reoi  nc 
1  that  eoatb  d«« 

ran. 

tin  At  tone 
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irL 


AT  GREEN  WIOH  MEAN  NOON. 


5 


o 

IS 


1 

2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
i26 
27 

i  28 
29 
30 
31 

32 


e 


60 
61 
62 

63 
64 
65 

66 
67 

68 

69 
70 
71 

72 
73 
74 

75 
76 
77 

78 
79 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 
90 

91 


THE  SUN'S 


TRUE  LOMOITUBB. 


340  41     6.4 

341  41   16.2 

342  41  24.0 

343  41  29.6 

344  41  33.0 

345  41  34.4 

346  41  33.6 

347  41  30.7 

348  41  25.7 

349  41   18.7 

350  41     9.7 

351  40  58.8 

352  40  45.9 

353  40  31.2 

354  40  14.9 

355  39  56,7 

356  39  36  8 

357  39  15.2 

358  38  51.8 

359  38  26.8 

0  37  59.9 

1  37  31.3 

2  37    0  9 

3  36  28.5 

4  35  54  2 

5  35  17.9 

6  34  39.6 

7  33  59.0 

8  33  16.4 

9  32  31.3 

10  31  44.0 

11  30  54.4 


X' 


40  55.2 

41  4.9 
41   12.6 

41  18.1 
41  21.3 
41  22.6 

41  21.7 
41  18.7 
41   13.6 

41  6.5 
40  57.4 
40  46.3 

40  33.3 
40  18.5 
40    2.1 

39  43  8 
39  23.8 
39    2.1 

38  38.6 
38  13.5 
37  46.4 

37  17.7 
36  47.2 
36  14.7 

35  40  3 
35  39 
34  25.5 

33  44.8 
33  2.1 
32  16.9 
31  29.4 


JHW.  for 
1  floor. 


50.45 
50.37 
50.28 

50.19 
50.10 
50.01 

49.93 
49.83 
49.75 

49.67 
49.59 
49.50 

49.4S 
49.:)5 
49.*<28 

49.21 
49.14 
49.06 

48.99 
48.92 

48.84 

48.77 
48.69 
48.61 

48.53 

48.45 
48.36 

48.27 
48.17 
48.08 
47.98 


30  89.7   .    147.89 


LiiTlTUDK. 


+  0.41 

0.49 
0.54 

+  0.56 
055 
0.50 

+  0.44 
0.35 
0.23 

+  0.11 

-0.02 

0.15 

-0.27 
0.38 
0.47 

-  0.54 
0.58 
0.59 

-0.57 
0.51 
0.43 

-  0.33 
0.21 

-  0.07 

+  0.06 
0.19 
0.31 

+  0.42 
0.50 
0.56 
0.58 

+  0.59 


of  the 

B«diMTeetor 

oTtbe 


9.9962178 
9.9963244 
9.9964318 

9.9965402 
9.9966497 
9.9967604 

9.9968722 
9.9969853 
9  9970998 

9.9972156 
9.9973329 
9.9974515 

9.9975714 
9.9976924 
9.9978145 

9  9979376 
9.9980615 
9.9981862 

9.9983113 
9.9984367 
9.9985623 

9.9986877 
9.9988132 
9.9989384 

9.9990634 
9.9991879 
9.9993119 

99994356 
9.9995588 
9.9996816 
9.9998039 


9.9999262   +50.9 


Dlftr«r 
iHoor. 


•M4.2 
44.6 
45.0 

•M5.5 
45.9 
46.4 

+46.9 
47.4 
48.0 

-M8.6 
49.1 
49.7 

+50.2 
50.7 
51.1 

+51.5 
51.8 
52.0 

+52.2 
52.3 
52.3 

+52.3 
52.2 
52.1 

+52.0 
51.8 
51.6 

+51.4 
51.2 
51.1 
51.0 


Honu— Tbo  Bomben  la  oolanw  k  oorrMpoad  to  Ue  trao  oqaiaox  of  tbo  d«to|  ia  ooIomb  X'  to 
tko  mMui  oqainox  of  JaaiiBry  •'.O. 


1  23  37.03 
1  19  41.12 
1   15  45.21 

1  11  49.30 
1  7  53.40 
1     3  57.49 

I  0  1.58 
0  56  5.67 
0  52     9.77 

0  48  13.86 
0  44  17.95 
0  40  22.04 

0  36  26.14 
0  32  80.23 
0  28  34.32 

0  24  38.4 1 
0  20  42  50 
0  16  46.60 

0  12  50.69 
0  8  54.78 
0    4  58.87 


{    0     1 

I  23    57 

23  53 

23  49 


2.97^ 
7.0(5^ 

11  15 
15.24 


23  45  19.33 
23  41  23.42 
23  37  27.52 

23  33  31.61 
23  29  35.70 
23  25  39.79 
23  21  43  89 

23  17  47.98 

Dift  for  1  Hour, 

—  9«.8296. 

(Table  n.) 


_ .  i 


IV. 
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GBBBNWIOH  ICBAN  TIME. 


THE  MOOITS 


e 
91 


o 


1 

2 
3 

4 
5 
6 

7 

6 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

82 


BBMIDIAliBTaS. 


IVOOB* 


15  14.6 
15  24.6 
15  35.9 

15  48.4 

16  1.5 
16  14.4 

16  25.9 
16  84.7 
16  89.7 

16  89.8 
16  84.9 
16  25J^ 

16  12.6 
15  57.6 
15  42.1 

15  27.2 
15  14.0 
15  3.0 

14  54.7 
14  49.1 
14  46.0 

14  45.4 
14  46.9 
14  50  1 

14  54.9 

15  0.7 
15  7.3 

15  14.7 
15  22.7 
15  31.1 
15  40.0 

15  49.3 


MidnlKbt. 


15  19.4 
15  80.1 
15  42.1 

15  54.9 

16  8.1 
16  20.4 

16  80.7 
16  87.7 
16  40.4 

16  38.0 
16  30.7 
16  19.4 

16  5.2 
15  49.8 
15  34.5 

15  20.3 
15  8.2 
14  58.5 

14  51.5 
14  47J2 
14  45.4 

14  45.9 
14  48.3 
14  52.3 

14  57.6 

15  3.9 
15  11.0 

15  18.6 
15  26.8 
15  35.5 
15  44.6 

15  54.0 


HORIZOBTTAL  PARALLAX. 


Koon. 


u 


55  50.1 

56  26.6 

57  8.3 

57  MJ2 

58  42.3 

59  29.6 

60  11.8 

60  44.2 

61  2.3 


61 
60 
60 


2.8 
44.8 
10.2 


59  22.8 
58  27.8 
57  30.8 

56  36.2 
55  47.7 
55    7.5 

54  86.8 
54  16.1 
54    4.9 

54  2.6 
54  8.1 
54  20.1 

54  87.5 

54  58.8 

55  23.3 

55  50.4 

56  19.5 

56  50.6 

57  23.8 

57  57.4 


Dilt  for 
1  Hoar. 


l.6:i 
!.»:) 

-¥1.97 
9.01 
1.69 

•I-I.58 

1.08 

40.40 

-0.37 
I. II 
1.73 

-9.16 
9.3G 
9.85 

-9.16 
1.85 
1.48 

-1.07 

0.66 

-0.98 

+0.08 
0.37 
0.69 

40.81 
0.96 
1.08 

+1.17 
1.95 
1.33 
1.39 

+1.44 


Mtdnigbt. 


56    7.7 

56  46.9 

57  30.8 

58  18.1 

59  6.3 

59  51.6 

60  29.5 

60  55.3 

61  4.9 

60  56.1 
60  29.4 
59  47.8 

58  55.9 
57  59.3 
57    2.9 

56  11.0 
55  26.5 
54  50.9 

54  25.2 
54  9.3 
54    2.7 

54  4.5 
54  134 
54  28.2 

54  47.6 

55  10.7 

55  36.6 

56  4.7 

56  34.8 

57  6.8 

57  40.2 

58  14.7 


Diir.  for 
X  Hour. 


+  I.ft9 
1.74 
1.91 

+9.00 
1.97 
1.76 

+1.35 

0.75 

+0.09 

-0.76 
1.44 
1.96 

-9.99 

9.38 
8.98 

-9.09 
1.68 
1.98 

-0.86 

0.47 

-0.10 

+0.93 
0.60 
0.73 

+0.89 
1.09 
1.13 

+1.91 
1.30 
1.36 
1.49 

+1.44 


ITPPJER  TRANSIT. 


IferidisQ  of 
Uroobwieb. 


B       m 

8  83i2 

4  21.3 

5  14.0 

6  11.5 

7  12.7 

8  15.5 

9  17.1 

10  15.8 

11  11.0 

12  3.2 
12  53.5 
18  43.2 

14  33.5 

15  25.2 

16  184 

17  12.8 

18  7.3 

19  0.5 

19  51.2 

20  89.0 

21  23.8 

22  6.1 
22  46  8 
28  26.6 


0 
0 

1 
2 
8 
4 


mtt  for 
lUoor. 


6.6 
47.9 

816 

18.8 

10.2 

5.9 


5    5.2 


D1 

1.91 
9.10 
9.30 

9.49 
9.60 
9.61 

9.59 
9.37 
9.93 

9.13 
9.08 
9.08 

9.19 
9.19 
9.95 

9.98 
9,95 
9.17 

9.06 
1.93 
1.81 

1.79 
1.67 
1.65 


1.60 
1.76 

1.89 
9.05 
9.94 
9.40 

9.59 


▲GB. 


NOOB. 


ft 

4.8 
5.8 
6.8 

7.8 
8.8 
9.8 

10  8 
11.8 
12.8 

13  8 
148 
15.8 

168 
178 

18.8 

198 
20.8 
21.8 

22.8 
23.8 
24.8 

25.8 
26.8 

27.8 

28.8 
0.1 
1.1 

2.1 
3.1 
4.1 
5.1 

6.1 
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MAKCH,  1S&5. 


eKBKSWIOH  ME. 

^2iMiJL^9 
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80  21     3 

3058 

Qvv 

E. 

37  50    0 

3448 

36  28  36 

3443 

35    7    8 

3430 

33  45  36 

3435 

93 

Antares 

W. 

87  47  16 

3033 

89  16  48 

3098 

90  46  26 

3099 

92  16  11 

3017 

aAqiiiUe 

W. 

46    3  38 

4800 

47    3    1 

4794 

48     1  42 

4706 

49  .2  37 

4893 

Son 

E. 

26  56  43 

3419 

25  34  40 

3408 

24  12  32 

3401 

22  50  17 

3397 

34 

Aiitarea 

W. 

99  46  44 

9087 

101   17  13 

9980 

102  47  51 

9073 

104  18  37 

9988 

a  AqiiiUe 

W. 

54  Zi  24 

4999 

55  30  21 

4936 

56  38  14 

4188 

57  46  51 

4140 

Sun 

E. 

15  57  36 

3379 

14  34  47 

3387 

13  11  53 

8384 

1 1  48  55 

3383 

27 

Sun 

W. 

18    4  18 

8170 

19  31     3 

3180 

20  58    0 

3150 

22  25    9 

3140 

AlclelNiran 

E. 

44    9  16 

9087 

42  38  22 

9980 

41     7  31 

9979 

3!»  3<i  43 

9077 

Mars 

E. 

50    6  16 

3090 

48  36  40 

3099 

47    6  55 

3014 

45  37    0 

3008 

Jupiter 

E. 

63  24  19 

9667 

61  51   18 

9859 

60  18    7 

9659 

58  44  46 

9845 

Pollux 

E. 

86  32  50 

9009 

84  58  34 

9801 

8:i  24    7 

9799 

81  49  29 

9785 

28 

Sim 

W. 

29  43  50 

3009 

31   12    9 

3089 

32  40  40 

3073 

34    9  23 

3084 

Mars 

E. 

38    5     1 

9980 

m  :u  10 

9969 

a5    3  10 

9906 

3;) :«    1 

9049 

JOPITCR 

E. 

50  55  39 

9eo« 

49  21  22 

9801 

47  46  55 

9794 

46  12  19 

9788 

Pollux 

E. 

73  53  39 

9743 

72  17  56 

9734 

70  42    1 

9796 

69    5  56 

9717 

99 

Sun 

W. 

41  35  53 

3015 

43    5  47 

3006 

44  a5  53 

9998 

46    6  11 

9988 

JUPITCR 

E. 

38  17  15 

9757 

36  41  51 

9753 

a5    6  21 

9747 

33  :»  44 

9744 

Pollux 

E. 

61     2  37 

9074 

59  25  22 

9688 

57  47  56 

9857 

56  10  16 

9847 

Regulus 

E. 

97  52  32 

987t 

96  15  15 

9883 

94  37  45 

9854 

93    0    3 

9845 

30 

SUR 

W. 

53  40  49 

9035 

55  12  23 

9095 

56  44  10 

9915 

58  16  10 

1 
0905 

Pollux 

E. 

47  59    4 

9603 

46  20  13 

9503 

44  41     9 

9564 

43     1  52 

9575 

Regolua 

£. 

84  48  29 

9509 

83    9  33 

9580 

81  30  23 

9580 

79  51     0 

9570 

31 

Suff 

W. 

65  59  31 

9869 

67  32  52 

9641 

69    6  27 

9830 

70  40  16 

9f>l8 

a  ArietiR 

W. 

40  :)5  55 

9579 

42  15  19 

9588 

43  55     1 

9553 

45  35     1 

9539 

VcHUt 

W. 

37  27    4 

9958 

38  58  12 

9944 

40  29  35 

9931 

42     1    14 

9910    1 

Pollux 

E. 

34  42  19 

95Q9 

33    1  46 

9590 

31  21     1 

9511 

2!»  40    3 

KiOO   1 

Regulua 

E. 

71  30  47 

9591 

69  50    3 

9519 

68    9    6 

9509 

66  27  55 

9409 

56 
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AT  GBEENWIOH  APPABBNT  NOON. 


1 

1 

1 

1 

o 

Mou. 

1 

Taes. 

2 

Wed. 

3 

Thop. 

4 

Frid. 

5 

Sat. 

6 

SUIT. 

7 

Mod. 

8 

Tues. 

9 

Wed. 

10 

Tlrnr. 

11 

Frid. 

12 

Sat. 

13 

SUN. 

14 

Mod. 

15 

Tues. 

16 

Wed. 

17 

Thur. 

18 

Frid. 

19 

Sat. 

20 

SUN. 

21 

Mod. 

22 

Tues. 

23 

Wed. 

24 

Thur. 

25 

Frid. 

26 

Sat 

27 

SUN. 

28 

Mou. 

29 

Tues. 

30 

Wed. 

31 

THE  SUN^ 


Apparent 
Bight  Atoenftlon. 


h     m       ■ 

0  42  19.98 
0  45  58.43 
0  49  36.99 

0  53  15.68 

0  56  54.53 

1  0  33.54 

1  4  12.74 
1  7  52.16 
1  11  31.80 

1  15  11.71 
1  18  51.89 
1  22  32.36 

1  26  13.15 
1  29  54.28 
1  33  35.75 

1  37  17.60 
1  40  59.84 
1  44  42.47 

1  48  25.53 
1  52  9.01 
1  55  52.92 

1  59  37.29 

2  3  22.12 
2    7    7.42 

2  10  53.19 
2  14  39.45 
2  18  26.20 

2  22  13.44 
2  26  1.18 
2  29  49.43 

2  33  38.20 


out  for 
IHoor. 


• 
9.100 

9.104 

9.109 

9.115 
9.129 
9.130 

9.138 
9.147 
9.157 

9.168 
9.180 
9.193 

9.207 
9.221 
9.236 

9.252 
9.268 
9.285 

9.303 
9.321 
9.339 

9.358 
9.378 
9.397 

9.417 
9.437 
9.458 

9.479 
9.500 
9.521 

9.543 


Apparent 
DeoUnaHoo. 


N. 


O 

4 


23.3 


33 

4  56  29.2 

5  19  29.6 

5  42  24.3 

6  5  12.9 
6  27  55.1 

6  50  30.6 

7  12  59.1 
7  35  20.2 

7  57  33.7 

8  19  39.2 

8  41  36.5 

9  3  25.1 
9  25  4.9 
9  46  35.5 

10  7  56.5 
10  29    7.6 

10  50    8.6 

11  10  58  9 
11  31  38.3 

11  52    6.5 

12  12  23.0 
12  32  27.6 

12  52  19.8 

13  11  59.4 
13  31  25.9 

13  50  39.0 

14  9  38.4 
14  28  23.7 
14  46  54.6 


N.15    5  10.8 


DUr.  for 
IHour. 


•h57.85 
57.63 
57.40 

+57.15 
56.89 
56.62 

+56.33 
56.03 
55.72 

+55.40 
55.06 
54.71 

+54.34 
53.96 
53.57 

+5,3.17 
52.75 
52.32 

+51.87 
51.41 
50.93 

+50.44 
49.93 
49.41 

+48.88 
48.33 
47.76 

+47.18 
46.59 
45.98 


Semi* 
diameter. 


$         u 

6  2.16 
6  1.89 
6     1.62 

6  1.35 
6  1.08 
6    0.81 

6  0.54 
6  0.27 
6    0.00 

5  59.73 
5  59.45 
5  59.18 

5  58.91 
5  58.63 
5  58.36 

5  58.09 
5  57.82 
5  57.55 

5  57.28 
5  57.02 
5  56.76 

5  56.50 
5  56.24 
5  55.99 

5  55.74 
5  55.49 
5  55.25 

5  55.01 
5  54.77 
5  54.53 


sidereal 
Time  of 
Semi- 
diameter 
Passing 
[Meridian, 


+45.36      15  54.30 


64.53 
64.55 
64.57 

^4.59 
64.62 
64.65 

64.68 
64.71 
64.75 

64.78 
64.82 
64.86 

64.91 
64.96 
65.01 

65.06 
65.12 
65.17 

65  23 
65.29 
65.36 

65.42 
65.49 
65.55 

65.62 
65.69 
65.77 

65.84 
65.92 
65.99 

66.07 


Equation  of 

TiUM, 

to  be 
Added  to 


Sabtraoted 

from 
Apparent 

Time. 


I 


m       s 

3  56.93 
3  38.88 
3  20.93 

3  3.12 
2  45.46 
2  27.96 

2  10.66 
1  53.57 
1  36.71 

1  20.10 
1  3.77 
0  47.74 

0  32.02 
0  16.63 
0     1.59 


DHL  for 
IHour. 


0  13.08 

0  27.36 

0  41.24 

0  54.70 

1  7.74 
1  20.34 

1  32.50 

1  44.19 

1  55.42 

2  6.17 
2  16.44 
2  26i22 

2  35.51 

2  44.30 

2  52.58 

3  0.35 


0.754 
0.750 
0.745 

0.739 
0.732 
0.725 

0.717 
0.707 
0.097 

0.686 
0.674 
0.6GI 

0.648 
0.6:ii 
O46I9 

0.603 
0..%7 
0.570 

0.552 
0.534 
0.516 

0.497 
0.478 
0.458 

0.4:W 
0.418 
0.397 

0.377 
0.3.56 
0.335 

0.313 


Kon.— The  mean  time  of  semtdiameter  passing  may  be  found  by  snbtraettng  (H.IS  ftom  the  aidereal  time. 

The  sign  +-  prefixed  to  the  hourly  olumge  of  deoilnation  indicates  that  north  declinations  are  Inereasing. 
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AT  6BEENWIGH  MEAN  NOON. 

i 

i 

1 

1 

• 

THB  SUM'S 

Xqofttloaor 

Time, 

t*be 
Bnbinoted 

tnm 

Olfllfor 
IHoar. 

SMovMl 

TImo, 

or 

lUght  AjMODtlOB 

of 
MeooSaa. 

AppMenl 

Right  AM6MI0B. 

IMA  for 
IHoar. 

Appanai 
DeoUiMtloa. 

DIAttm 
iHoar. 

AddMl  to 
MmbTIido. 

Mod. 

1 

h      m      • 

0  42  19.38 

• 
0.109 

N.   4  38  19.5 

+57'.86 

3  5^98 

0.754 

b     m       ■ 

0  38  22.40 

TueB. 

2 

0  45  57.88 

9.106 

4  56  25.6 

67.64 

3  38.92 

0.760 

0  42  18.95 

Wed. 

3 

0  49  36.48 

9.1  II 

5  19  26.4 

67.41 

3  20.97 

0.746 

0  46  15  51 

Thnr. 

4 

0  53  15.22 

9.117 

5  42  21.3 

467.16 

'  3    3.16 

0.739 

0  50  12.06 

Frid. 

5 

0  56  54  11 

9.194 

6    5  10.2 

66.96 

2  45.49 

0.739 

0  54    8.62 

Sat 

6 

1     0  33.16 

9.119 

6  27  52.7 

66.63 

2  27.99 

0.796 

0  58    5.17 

SUN. 

7 

1     4  12.41 

9.140 

6  50  28.5 

456.34 

2  10.69 

0.716 

1     2     1.72 

Mou. 

8 

1     7  51.87 

9.149 

7  12  57.3 

66.04 

1  53.59 

0.707 

1     5  58.28 

Taes. 

9 

1  11  31.56 

9.159 

7  35  18.7 

66.73 

1  36.73 

0.697 

1     9  54.83 

Wed. 

10 

1  15  11.51 

9.170 

7  57  32.4 

456.41 

1  20.12 

0.686 

1   13  51.39 

Thar. 

11 

1  18  51.73 

9.189 

8  19  38.2 

66.07 

1     3.79 

0.674 

1    17  47.94 

Frid. 

12 

1  22  32.24 

9.195 

8  41  35.7 

64.79 

0  47.75 

0.669 

1  21  44.50 

Sat. 

13 

1  26  13.07 

9.908 

9    3  24.6 

464.36 

0  32.02 

0.648 

1  25  41.05 

8uy. 

14 

1  29  54.24 

9.999 

*     9  25    4.7 

63.97 

0  16.63 

0.634 

1  29  37.60 

Mod. 
Tues. 

15 
16 

1  33  35.75 
1  37  17.64 

9.937 
9.953 

9  46  35.5 
10    7  56.7 

63.68 
463.18 

0     1.59 

0.619 
0.603 

1  33  34.16 
1  37  30.71 

0  13.08 

Wed. 

17 

1  40  59.91 

9.970 

10  29    8.0 

69.76 

0  27.36 

0.587 

1  41  27.27 

Thar. 

18 

1  44  42.58 

9.987 

10  50    9.2 

69.33 

0  41.24 

0.670 

1  45  23.82 

Frid. 

19 

1  48  25.67 

9.304 

11   10  59.7 

451.88 

0  54.71 

0.659 

1  49  20.38 

Sat. 

20 

1  52    9.18 

9.399 

11  31  39.3 

61.49 

1     7.75 

0.634 

1  53  16.93 

SUlf. 

21 

1  55  53.13 

9.341 

11  52    7.6 

60.94 

1  20.36 

0.616 

1  57  13  49 

Mod. 

22 

1  59  37.53 

9.360 

12  12  24.3 

450.46 

1  32.51 

0.497 

2     1   10.04 

Toes. 

23 

2    3  22.39 

9.379 

12  32  29.0 

49.94 

1  44.20 

0.478 

2     5    6.60  ; 

Wed- 

24 

2    7    7.72 

9.399 

12  52  21.4 

49.49 

1  55.43 

0.468 

2    9    3.15 

Thar. 

25 

2  10  5a52 

9.419 

13  12     1.1 

448.88 

2    6.19 

0.438 

2  12  59.71 

Frid. 

26 

2  14  39.81 

9.439 

13  31  27.7 

4&33 

2  16.45 

0.418 

2  16  56.26 

8at. 

27 

2  18  26.58 

9.469 

13  50  40.9 

47.76 

2  26.24 

0.398 

2  20  52.82  t 

sun. 

28 

2  22  13.85 

9.480 

14    9  40.4 

447.18 

2  35,53 

0.377 

2  24  49.38  • 

Mod. 

29 

2  26     1.62 

9.501 

14  28  25.8 

46.60 

2  44.32 

O.a.'iO 

2  28  45.93 

Toes. 

30 

2  29  49.89 

9.699 

14  46  56.8 

46.99 

2  52.60 

0.334 

2  32  42.49 

Wed- 

31 

2  33  3a68 

9.644 

N.15    5  13.1 

446.37 

8    0.36 

0.313 

2  36  39  01 

Ttei 

■nil 

MMldlMBetor  IbrnM 
tlga -f*  proAjwd  to  th 
iw— ■Ing 

MIIMOW 

e  boarlj  o 

»y  be MsumMltiM Mine «(i  Um( 
hang*  of  dooli nation  Indioftteo 

i  far  appawnl  m 
thAt  north  decli 

Mm. 
natooo 

DUt  for  I  Hoor,  - 
<T«bU  ni.) 
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f 


I'  I 


13 
14 
li 

16 
17 
1% 

19 

21 

» 
23 
24 

25 
26 
27 

28 

.'^ 
30 

31 


I 


fl 


1 

« 
3 

il 

6  ' 


7  W 

%  ;  M 

10  !  100 

11  I  101 


12  ;  102 


103 
104 
105 

106 
107 
108 

109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
120 

121 


AT  (WEESiriCH  XEAS  SOOS. 


TEE  8inr8 


30  39.7 
29  47JB 


11  30  S4.4 

12  30    2ji 

13  29    a4 

14  28  12j9 

15  27  13L1 

16  26  12il 

17  25    8^ 

18  24    3.4 

19  22  55 J  r  22  40J 


27  57il  1 
26  5&0  I 
25  56^ 

24  534 
23  47^ 


20  21  46.4 

21  20  34^ 

22  19  214$ 

23  18    6.4 

24  16  49.5 

25  15  30.8 

26  14  10.3 

27  12  48.3 

28  11  24.7 

29  9  59.4 

30  8  32.4 

31  7    3.9 

32  5  33.5 

33  4     1^ 

34  2  27.4 

35  0  51.7 

35  59  14.0 

36  57  34.5 

37  55  52,9 

38  54    9.4 

39  52  23.9 

40  50  36.3 


21  30.7 
20  19il 
19    5J 

17  50.3 
16  33.3 
15  14.4 

13  53.8 
12  31.7 
11     8X) 

9  42.5 
8  15.4 
6  46.8 

5  16.2 
3  43.9 
2    9^ 

0  34.0 

58  56  Jl 
57  16^ 

55  34^ 
53  51.2 
52    5.5 

50  17.8 


47j 
47^1 


47.15 
47.07 
4lS3t 


4C75 
4lSM 

16.61 
46.55 
46.48 

46.41 
46^ 
46.» 

46.90 
46.12 
46.04 

45ir7 
45.80 
iSMl 

45.73 
45.65 
45^7 


145.48 


+  0^ 
0.56 
0.50 

+  0.42 
0.30 
0.19 

+  0il6 

^0J06 

0.19 

-0.30 
0.39 
0.46 

—  0.51 
0.52 
0.50 

—  0.44 
0.37 
0J28 

—  0.16 

—  0.02 
+  0.12 

+  0.25 
0.37 
0.49 

+  0.57 
0.63 
0.66 

+  0.67 
0.64 
0.59 

+  0.50 


0.0000482  • 
OuOOOlTQS  1 


0.0002922 
0.0004143 
00005365 

0.0006589 
0.0007817 
0.0009046 

0.0010279 
0.0011513 
0.0012750 


0.0013987 
0.0015224 
0.0016458 

0.0017691 
0.0018916 
0.0020137 

0.0021349 
0.0022551 
0.0023741 

0.0024920 
0.0026085 
0.0027235 

0.0028372 
0.0029493 
0.0030599 

0.0031691 
0.0032771 
0.0033836 

0.0034889 


I 


5ljt 

451.1 
51.9 
51.3 

451.4 
51.5 
51.5 

451.5 
51.5 
51.4 

4  51.2 
51.0 
50.7 

450.3 
49.9 
49.4 

44S.8 
48.9 
47.6 

4^7.0 
46.4 

45.8 

445.3 
44.7 
44.1 

443.6 


VcmL^TlM  mumh^n  fa  eolama  X  otrraap— 4  t*  tke  trot  «q«faoxof  (h«  4Ato|  la  eoluu  Vto 


k      m tf 

23  17  47.98 

23  13  52.07 

23  9  56.16 


6    0.25 
23    2    4.34 

22  58    a44 

22  54  12.53 
22  50  16  62 
22  46  2071 

22  42  24  80 
22  38  28.90 
22  34  32^ 

22  30  37.08 
22  26  41.17 
22  22  45i26 

22  18  49.35 
22  14  53.44 
22  10  57.53 

22  7  1.62 
22  3  5.72 
21  59  9.81 

21  55  13.90 
21  51  17.99 
21  47  22.08 

21  43  26.17 
21  39  30.26 
21  35  34.35 

21  31  38.44 
21  27  42.53 
21  23  46.62 

21  19  50.71 


DiC  for  1  Hoar, 
— 9*.8S»6. 
ITabUIL) 


IV. 
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OBEENWIOH  MBAN  TIME. 

8 

• 

e 
1 

2 
3 

TH  K  HOOITS 

• 

• 

SKMIDIAMSTSR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

HOM. 

MiAntfhl. 

Kooa. 

Diff,  for 
1  Hoar. 

Xldatcbl. 

DUr.  for 
IHoar. 

Moridira  of 
Oretmwleh. 

Dlir.  for 
1  Hoar. 

Noon. 

15  49.3 

15  58.7 

16  7.8 

15  54.0 

16  3.3 
16  12.1 

57  57^4 

58  31.9 

59  5.4 

1.43 
1.34 

58'  14!7 

58  48.9 

59  21.1 

+1.44 
1.40 
1.96 

h      m 

5  5.2 

6  6.1 

7  6.3 

m 
9.59 

9.54 

9.47 

6.1 
7.1 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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9.5307 

27  39  36.6 

4.S98 

15 

2  59  22.09 

9.9961 

21  31  59.0 

10.810 

15 

4  54    5.79 

9.5353 

27  43  49.4 

4.197 

16 

3     1  a5.8l 

9.3399 

21  42  44.5 

10.706 

16 

4  56  38.05 

9.5399 

27  47  51.9 

3.956 

17 

3    3  49 Jd6 

9.3393 

21  53  23.7 

lOMil 

17 

4  59  10.58 

9.5443 

27  51  44.1 

3.783 

18 

3    6    4.53 

9.9466 

22    3  56.6 

10.494 

18 

5    1  4:3.37 

9.5487 

27  55  25.9 

3.609 

ID 

3    8  19.54 

9.9637 

22  14  23.0 

10.386 

19 

5    4  16.42 

9.5599 

27  58  57.2 

3.435 

1  20 

3  10  34.98 

9.9600 

22  24  42.9 

10.976 

20 

5    6  49.72 

9.5669 

28    2  18.1 

3.960 

21 

3  12  50.85 

9.^2681 

22  34  56.1 

10.163 

21 

5    9  2:3.25 

9.5608 

28    5  28.4 

3.083 

22 

3  15    7.15 

9.9763 

22  45    2.5 

10.060 

22 

5  11  57.01 

9JS646 

28    8  28.0 

9.906 

23 

3  17  23.89 
F] 

BIDAl 

N.22  55    2.1 
r  26. 

9.936 

23 

5  14  31.00 
SI 

9.56«3 

rNDA^ 

NJ»  11  17.0 
r  28. 

9.797 

0 

3  19  41.06 

9.9896 

]NM    4  54.8 

9.890 

0 

5  17    5.21 

9.S718 

N.28  13  55.3 

9.548 

1 

3  21  58.66 

9.9969 

23  14  40.5 

9.709 

1 

5  19  39.62 

9.5759 

28  16  22.8 

9.368 

2 

3  24  16.^ 

9.3041 

23  24  19.0 

9.589 

2 

5  22  14.23 

9.5783 

28  18  39.5 

9.188 

3 

3  26  ^5.15 

9.3119 

2:J  33  50;J 

9.461 

3 

5  24  49.02 

9.5813 

28  20  45.4 

9.007 

4 

3  28  54.04 

9.3184 

23  43  14;j 

9.338 

4 

5  27  2:3.99 

9.5849 

28  22  40.4 

1.896 

5 

3  31   13.36 

9.3956 

23  52  30il 

9.913 

5 

5  29  59.13 

9.5870 

28  24  24.5 

1.643 

6 

3  33  33.10 

9.3396 

24     1  39.9 

9.068 

6 

5  32  ai.43 

9.5896 

28  25  57.6 

1.460 

7 

3  35  53.27 

9JI307 

24  10  41.4 

8.961 

7 

5  35    !».88 

9.5991 

28  27  19.7 

1.977 

8 

3  38  13.86 

9J468 

24  19  35.2 

8.839 

8 

5  37  45.48 

9.5044 

28  28  30.8 

1.093 

9 

3  40  34.88 

9.3636 

24  28  21.2 

8.701 

9 

5  40  21.21 

95965 

28  29  :K).9 

0.909 

10 

3  42  5(5.32 

93106 

24  36  59.3 

6.568 

10 

5  42  57.06 

9.5086 

28  30  I9i» 

0,723 

II 

3  45  18.17 

9J677 

24  45  29J> 

8.436 

11 

5  45  3:3.03 

9.6003 

28  :K)  57.7 

0.537 

12 

3  47  40.44 

9.3747 

24  5:3  51.6 

6.301 

12 

5  48    9.10 

9.6030 

28  31  24.4 

0.353 

13 

3  50    3.13 

9«1816 

25    2    5.6 

8.164 

13 

5  50  45.27 

9.6035 

28  31  :R)i> 

40.166 

M 

3  52  26.22 

9.3883 

25  10  11.3 

6.096 

14 

5  53  21.52 

9.6048 

28  31  44.3 

-0.090 

15 

3  54  49.72 

9.3951 

25  18    8.7 

7.887 

15 

5  55  57.85 

9.6061 

28  31  37.5 

0.907 

16 

3  57  13.63 

9.4018 

25  25  57.7 

7.746 

16 

5  58  34.25 

9.6071 

28  31   19.5 

0.394 

17 

3  59  37.94 

9.4085 

25  3:3  38.2 

7.604 

17 

6     1   10.70 

9.6079 

28  :30  50.2 

0.5F1 

18 

4     2    2.65 

9.4159 

25  41  10.2 

7.461 

18 

6    3  47.20 

9.6087 

28  m    9.7 

0.768 

19 

4     4  27.76 

9.4917 

25  48  33.5 

7.315 

19 

6    6  2:J.74 

9.6099 

28  29  18.0 

0.956 

20 

4    6  5:126 

9.4989 

25  55  48.0 

7.167 

20 

6    9    0.30 

9.6095 

28  28  15.0 

1.143 

.  21 

4     9  19.14 

9.4346 

26    2  53.6 

7.018 

21 

6  11  3(;.88 

9.6007 

28  27    0.8 

1.331 

,  22 

4   11  45.41 

9.4410 

26    9  50.2 

6.669 

22 

6  14  I:J.47 

9.6098 

28  25  35.3 

1.518 

23 

4  14  12.06 

9.4479 

26  16  37.9 

6.719 

23 

6  16  50.06 

9.6097 

28  23  58.6 

1.706 

24 

4   16  39.08 

9.4534 

N.26  23  16.5 

6.567 

24 

6  19  26.64 

9.6094 

N.28  22  10.6 

1.883 

Wi 


^^^^mm* 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hon*. 


KIghf  Aaaeirion. 


0 
I 
9 

3 
4 
5 

6 
7 
8 
U 
10 
II 
13 
13 
U 
15 
16 
17 
18 
li) 
tK) 
21 
23 
23 


Diillfor 
lKinat«. 


DoelinatSoB. 


Diff.for 
1  Kinato 


Hour. 


MONDAY  29. 


k    m 

6  19 
629 
624 
627 
629 
632 

6  as 

637 
6  40 
6  42 
6  45 
6  48 
6  50 
6  53 
6  55 

6  58 

7  I 


7 
7 
7 
7 

7 
7 

7 


3 
6 
8 
II 
13 
J6 
19 


26.64 

ai9 
39.72 
16.21 
52.65 
29.03 

5.34 
41.58 
17.73 
53.78 
29.7:) 

5J>7 
41.28 
ia86 
52.31 
27.fi2 

2.77 
37.76 
12.58 
47.22 
21.68 
5.5.94 
30.00 

3.85 


TUESDAY  30. 


• 

« ^  •      *      " 

t.60M 

N.28  22  10.6 

9J0M 

28  20  11.4 

«.«oe6 

28  18    0.9 

9.6077 

28  15  39.2 

94068 

28  13    6.3 

9.60&7 

28  10  22.2 

9.6046 

28    7  26i> 

9.6039 

28    4  20.4 

9.6017 

28    1    2J 

9.6000 

27  57  34.1 

9.5089 

27  53  54.3 

9.5869 

27  50    3.4 

9.5041 

27  46    1.5 

9.5919 

27  41  48.6 

9.5607 

27  37  24.6 

9.5879 

27  32  49.7 

9.5845 

27  28    3.9 

9.5817 

27  Zi    7.2 

9.5788 

27  17  59.8 

9.5758 

27  12  41.6 

9.5797 

27    7  12.6 

9.5683 

27     1  32.9 

9.5659 

26  55  42.5 

9S0M 

SM  49  41.6 

0 

7  21  37.49 

9.5688 

1 

7  24  10J)I 

9.5551 

2 

7  26  44.10 

9.5519 

3 

7  29  17.05 

9.5479 

4 

7  31  49.77 

9.5439 

5 

7  34  22.24 

9.5301 

6 

7  36  54.46 

9.5348 

7 

7  39  26.42 

9.5306 

8 

7  41  58.12 

9.5961 

9 

7  44  29.55 

9.5916 

10 

7  47    0.71 

9.5170 

II 

7  49  31.59 

9.5193 

12 

7  52    2.19 

9.5076 

13 

7  54  32.51 

9.5098 

14 

7  .57    2.53 

9.4978 

15 

7  59  32.25 

9.4998 

16 

8    2    1.67 

9.4878 

17 

8    4  30.79 

9.48^ 

18 

8    6  59.61 

9.47n 

19 

8    9  28.12 

9.4795 

20 

8  11  56.31 

9.4673 

21 

8  14  24.19 

9.4691 

22 

8  16  51.76 

9.4567 

23 

8  19  l!).00 

9.4513 

24 

8  21  i5M 

9.4450 

N.26 
26 
26 
26 
26 
26 
26 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
2:) 
23 
23 

N.23 


43  30.2 
37  8.3 
30  a5.9 
23  5.3.1 
17  0.0 
56.7 
43.2 
19.5 
4.5.8 
2.1 
8.4 
44) 
51.6 
28.6 
55.9 
13.6 
21.8 
32  20.7 
23  10.2 
13  50.4 
4  21.4 
54  43.4 
56.3 
0.2 
.55.2 


9 
2 
55 
47 
40 
32 
24 
15 
7 
58 
50 
41 


44 

:)o 

24 


m 
1.803 

9.968 
9.456 
9.649 
9.898 
8U>I5 
9.901 
3.386 
3.571 
3.756 
3.940 
4.193 
4.307 
4.491 
4.673 
4.854 
5U»4 
5.913 
5.393 
0.579 
5.751 
V.998 
6.103 


6.978 
6.453 
6.697 
6.799 
6J»70 
7.140 
7J10 
7.478 
7.645 
7.819 
7.077 
8J40 
8.309 
8.464 
8.695 
8.784 
8.941 
•0107 
0J53 
9.407 
9.558 
9.700 
9.860 
10.000 
10.157 


RlKbtA^eeasloii. 


DIfClbr 
IMinate. 


DooUnaUoii. 


DiiC  for 
1  Minute. 


WEDNESDAY,  MAY  1. 
0  I     8  2?  45.92 1    M459  |nj2^  fU  5.5!2 1    lo! 


187 


PHASES  OP  THE  MOON. 


^  First  Quarter     .April  3  9  27.9 

O  Full  Moon     •    .    .    .  9  1  43.4 

C    Last  Quarter.    ...  16  II  22.3 

•  New  Moon     ....  24  13  11.1 


C  Perigee.    •    •    .April      6    16^ 
C  Apogee 18    12.7 
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APRIL,  1895. 


xin. 


1 

1 
1 

OBBBNWICH  MBAS  TIMU. 

LUNAR  DISTANCES. 

P 

• 

•1 

Name  And  Direetloa 
of  Object. 

Noon. 

P.L. 

of 

JHW. 

ITf^ 

P.L. 

of 

DMT. 

vifc. 

P.L. 
of  - 

Dur. 

IXh. 

P.L. 

•f 
DitL 

J 

SU!* 

W. 

C           t         tf 

72  14  20 

mm 

o          *        *< 

73  48  38 

1797 

75  23  10 

9786 

0        >       w 

76  57  56 

9775 

ft  Arietis 

W. 

47  J5  20 

x590 

48  55  57 

9514 

50  36  51 

9509 

52  18    2 

9480 

VEWlfS      . 

w. 

43  :«    9 

9007 

45    5  19 

9004 

46  37  45 

9869 

48  10  27 

9870 

Ke|^iilu8 

E. 

64  4(5  30 

9489 

63    4  51 

9471 

61  22  57 

9461 

59  40  49 

9450 

Spica 

E. 

] 18  46  37 

9480 

117    4  55 

9470 

115  22  59 

9450 

1 13  40  48 

9«4» 

2 

Suit 

W. 

64  55  28 

9719 

86  31  43 

9707 

88    8  13 

906 

89  44  58 

9K6 

ft  Arietis 

W. 

60  48  13 

9430 

62  31     5 

9419 

(54  14  13 

9407 

65  .57  38 

9306 

Vewijs 

W. 

55  57  47 

9810 

57  32    2 

9796 

59    6  3*2 

9786 

60  41   18 

9775 

Aldeliaroii 

W. 

30  53  17 

9680 

32  30  24 

9643 

34    8  20 

9611 

a5  47    0 

9689 

ReguliiB 

E. 

51     6  30 

93:<9 

49  22  54 

9389 

47  39    3 

9379 

45  54  58 

9368 

1 

8  pica 

E. 

105    6  14 

9397 

103  22  35 

9386 

101  38  40 

9375 

99  54  30 

9306 

1 

3 

Sun 

W. 

97  52  26 

9630 

99  30  40 

9619 

101    9    9 

9600 

102  47  52 

9B0B 

ftAHelis 

w. 

74  38  41 

9349 

76  23  40 

9331 

78    8  55 

9390 

79  54  25 

9SII 

Ve1«U8 

w. 

68  38  58 

9716 

70  15  16 

9706 

71  51  48 

9604 

73  28  m 

9684 

Aiiiebaran 

w. 

44    9  2<; 

9465 

45  51  28 

9447 

47  33  .56 

9499 

49  16  49 

9419 

Marb 

w. 

•32  35  59 

9&30 

34  16  31 

9517 

sa  57  20 

9504 

.37  38  27 

9403 

S|ii<'a 

E. 

91     9  58 

9314 

89  24  19 

9304 

87  38  25 

9994 

85  52  16 

9904 

Saturn 

E. 

103  48  21 

3391 

102    2  52 

9311 

100  17    8 

9300 

98  31     8 

9990 

4 

Sun 

W. 

111     5     1 

9M8 

112  45    8 

9539 

114  25  27 

9530 

116    5  Si) 

9081 

Venus 

W. 

81  36    9 

9639 

83  14  21 

9691 

84  52  47 

9619 

86  31  25 

9003 

Al<l<'lmran 

W. 

57  56  57 

9:^ 

59  41  59 

9336 

61  27  20 

9315 

6:1  12  58 

9304 

1 

Mars 

W. 

46    8    6 

9437 

47  50  48 

9497 

49  33  44 

9417 

51   16  .54 

9406 

1 

Jupiter 

W. 

36  :w  10 

9394 

38  21  .34 

9311 

40    7  17 

9300 

41  53  17 

9980 

Spica 

E. 

7(5  58    0 

9937 

75  10  28 

9999 

7:1  22  43 

9990 

71  34  45 

9911 

Saturn 

E. 

89  37  35 

9943 

87  50  11 

9934 

86    2  34 

9995 

84  14  44 

9917 

5 

Vewub 

W. 

94  47  37 

9569 

96  27  24 

9555 

98    7  21 

9548 

99  47  27 

9549 

1 

Aidebaran 

W. 

72    5    0 

99» 

73  52    6 

9947 

75  39  23 

9939 

77  26  .52 

9933 

Mark 

W. 

59  55  58 

9366 

61  40  22 

9359 

63  24  56 

9359 

65    9  40 

9946 

1 
1 

Jupiter 

W. 

50  47    5 

9941 

52  .34  31 

9933 

.54  22    9 

9996 

56    9  58 

9919 

1 

Pollux 

VV. 

28  24  5(5 

9186 

.30  13  45 

9178 

.32    2  45 

9171 

33  51  56 

9164 

8|»ica 

E. 

(«  31  54 

9174 

60  42  47 

9167 

.58  53  30 

9161 

.57    4    4 

9155 

Saturn 

E. 

75  12  42 

9188 

73  23  47 

9175 

71  .34  42 

9170 

69  45  29 

9165 

AutnreH 

E. 

108  26     1 

9174 

106  36  51 

9167 

104  47  37 

9161 

102  58  10 

9156 

G 

Al(i«;haran 

W. 

86  26  32 

9907 

88  14  49 

9904 

SH)    3  11 

9901 

91  51  37 

9198 

1 

Mars 

W. 

73  55  21 

9991 

75  40  .50 

9318 

77  26  2:1 

9315 

79  12     1 

9313 

Jupiter 

VV. 

65  II  20 

9199 

m  59  ,59 

9189 

6S  48  43 

9186 

70  37  32 

9169 

Pollux 

W. 

43    0  10 

9139 

44  50  10 

9135 

46  40  16 

9139 

48  30  26 

9130 

H|»K'ri 

E. 

47  54  55 

9133 

46    4  46 

9130 

44  14  32 

9197 

42  24  14 

9195 

Saturn 

E. 

00  :<7  44 

9147 

58  47  57 

9145 

5(5  58    7 

9144 

55    8  15 

9144 

AuUtreK 

E. 

93  49    0 

9139 

91  58  50 

9130 

90    8  36 

9197 

88  18  18 

9194 

1     7 

AUU'imnn 

W. 

100  54  14 

9199 

102  42  43 

9d0i 

104  31     9 

9904 

106  19  .30 

9908 

1  Marh 

W. 

88     0  45 

9309 

8J)  46  31 

9311 

91  32  15 

9319 

!»3  17  57 

9914 

Jf;piTKft 

W. 

79  42  17 

9179 

81  31    16 

9180 

8:i  20  14 

9189 

85    9    9 

9181 

Pollux 

VV. 

57  41  58 

91-26 

.59  32  18 

9196 

61  22  .37 

9198 

63  12  .54 

9130 

Hati;kw 

K. 

45  59  10 

9153 

44    9  :W 

9158 

42  20     1 

9164 

40  30  39 

9171 

AuUircM 

E. 

79    6  12 

9199 

77  15  46 

9193 

75  25  22 

9194 

73  35    0 

9196 

XIV. 


APRIL,  1895. 


Cd 


• 

OBEEN  WIOH  MEAN  TIME. 

LUNAR  DISTANORB. 

1 

Mais*  and  Dirtetlon 
of  Objoet, 

Midnight. 

P.L. 

of 

Diff. 

X\^' 

P.L. 

of 

Dfit 

xvnik- 

P.L. 

of 

Dilt 

XXih 

• 

P.L. 

of 

Diff. 

Soft 

W. 

fi     1    It 
78  32  57 

'  9763 

o       t     u 

80    8  13 

9753 

81  43  43 

9741 

83  19  28 

9730 

a  Arietis 

W. 

53  5i)  31 

M77 

55  41  17 

9465 

57  23  19 

9453 

59    5  38 

9449 

Vknob        , 

w. 

49  43  24 

9650 

51  16  36 

9846 

52  50    4 

9834 

54  23  48 

9t»9 

Rcf^lllUB 

Spica 

E. 

57  58  26 

9441 

56  15  49 

9430 

54  32  57 

9490 

52  49  51 

9410 

E. 

111  58  23 

*  9438 

no  15  43 

9498 

108  32  48 

9417 

106  49  38 

9408 

2 

Sun 

W. 

91  21  58 

9B74 

92  59  13 

9663 

94  36  42 

9659 

96  14  27 

9641 

n  Arietis 

W. 

67  41   19 

93B4 

69  25  16 

9373 

71     929 

9363 

72  53  57 

935} 

Vnirs 

W. 

62  16  19 

9783 

63  51  36 

97»I 

ft5  27    8 

9740 

67    2  55 

r«98 

Alilelmran 

W. 

37  26  20 

9&&& 

39    6  17 

9530 

40  46  49 

9507 

42  27  .W 

9486 

Kegtilus 

E. 

44  10  38 

93M 

42  26    3 

9348 

40  41  14 

9338 

38  56  10 

9398 

S|>ira 

E. 

98  10    6 

9355 

96  25  27 

S344 

94  40  32 

9334 

92  55  22 

9394 

3 

Sun 

W. 

104  26  50 

9588 

106    6    2 

9577 

107  45  28 

9567 

109  25    8 

9558 

a  Ariel  is 

W. 

81  40    9 

9300 

8:j  26    8 

9991 

85  12  21 
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47  33  41 

3396 

Ul 

AiiUires 

W. 

102    5    1 

9977 

103  35  43 

9968 

105    6  36 

9960 

106  37  39 

9951 

a  Aqiiils 

W. 

56    4    4 

4903 

57  12  27 

4154 

58  21  37 

4107 

59  31  32 

4063 

Hvtt 

E. 

40  40  37 

3360 

39  17  35 

3353 

37  54  25 

3346 

36  31    6 

3337 

22 

a  Aqnilie 

W. 

65  31  17 

3873 

66  45    4 

3849 

67  59  23 

3811 

69  14  14 

3769 

Foinnllifiut 

w. 

36  52  48 

3667 

38  10  10 

3008 

39  28  3i\ 

3553 

40  48    2 

3S01 

HoJi 

E. 

29  32  12 

3969 

28    7  59 

3991 

26  43  37 

3984 

25  19    7 

3979 

2G 

Hon 

W. 

18    7  41 

9099 

19  38    4 

9979 

21     8  52 

9953 

22  40    4 

9936 

Mias 

E. 

39    5  17 

9804 

37  30  54 

9796 

35  56  21 

9788 

34  21  38 

9781 

roiiiix 

E. 

57  57  12 

9585 

56  17  56 

9577 

54  38  29 

9568 

52  58  50 

9559 

1 

RegiiluB 

E. 

94  46  43 

9568 

93    7  23 

9573 

91  27  51 

9564 

89  48    7 

9555 

1 
27 

But 

VV. 

30  20  50 

9809 

31  53  48 

9659 

33  27    0 

9648 

35    0  25 

9836 

Pollux 

E. 

44  37  42 

9590 

42  56  56 

9519 

41  15  59 

9504 

39  34  52 

9497 

t 

R«*gulujs 

E. 

81  26  27 

9514 

79  45  33 

9506 

78    4  28 

9498 

76  23  12 

9490 

28 

Hvti 

W. 

42  50  43 

9799 

44  25  22 

9764 

46    0  11 

9775 

47  35  11 

9767 

Pollux 

E. 

31     6  56 

9466 

29  24  55 

9461 

27  42  47 

9456 

26    0  32 

9458 

I 

liegiilus 

E. 

67  54  15 

9454 

66  11  57 

9448 

64  29  30 

9441 

62  46  54 

9434 

'  29 

8u?» 

W. 

55  32  42 

9731 

57    8  41 

9725 

58  44  48 

• 
9718 

60  21     4 

9711 

Aliletmraii 

W. 

27  57  53 

9738 

29  a3  43 

9697 

31  10  27 

9609 

:«  47  58 

5639 

Vewts 

W. 

20  34  15 

9857 

22    7  29 

9843 

23  41     1 

9899 

25  14  51 

9817 

KegiiluB 

E. 

54  11  .35 

9403 

52  28    5 

9398 

50  44  27 

9391 

49    0  40 

9387 

i 

H|»icii 

E. 

108  II  56 

9401 

106  28  23 

9396 

104  44  42 

9390 

103    0  53 

9384 

( 

HATURIf 

E. 

118  49  51 

9411 

117    6  32 

9403 

115  23    2 

9397 

113  39  23 

2390 

,  30 

HU!1 

W. 

68  24  31 

9681 

70    1  36 

9675 

71  38  49 

9069 

73  16  10 

9664 

A\tW,bitran 

W. 

41     4  22 

9535 

42  45     1 

9508 

44  26    3 

9494 

46    7  25 

9481 

\k>v» 

VV. 

33    7  :30 

9770 

34  42  37 

9769 

36  17  55 

9754 

;i7  5.3  23 

9747 

ICffglllUR 

E. 

40  19  52 

9360 

38  35  20 

9355 

36  50  41 

9350 

35    5  55 

9346 

H}>ica 

E. 

94  19  45 

9357 

92  35    8 

9359 

90  50  24 

9347 

89    5  33 

9349 

■ 

HATURIf 

E. 

104  58  51 

9360 

103  14  19 

9355 

101  29  40 

k349 

99  44  52 

9344 

XVIIL 
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GBEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.L. 

P.L. 

17 

Hmm  And  DirecUoB 
•f  ObJ«ot. 

Midnight 

of 
IMIt 

XVh. 

of 

DUt 

XVIIib. 

of 

Diit 

XXIh. 

of 

Diff. 

Spica 

W. 

O         t         II 

106  21     7 

90«5 

107  49  59 

3066 

109  1^  4? 

3070 

1 1^  Ai  ai 

3073 

Saturn 

W. 

94  :i8  ^ 

90«5 

96    7  23 

3067 

97  36  13 

3060 

99    5     1 

3071 

AiitJireB 

W. 

60  26  56 

soft 

61  55  48 

3060 

6:)  24  36 

3071 

64  53  21 

3079 

a  PegaBi 

E, 

48  10  25 

3UI 

46  50  57 

3577 

45  31  58 

3606 

44  13  30 

3636 

Sun 

-E. 

78  48  19 

M4C 

77  26  54 

3449 

76    5  33 

3451 

74  44  14 

3453 

18 

SAToaif 

W, 

106  28  a*) 

3073 

107  57  17 

3673 

109  25  59 

3679 

no  54  43 

3070 

Aula  res 

w. 

72  16  52 

3073 

n  45  35 

3079 

75  14  19 

3076 

76  43    5 

3069 

Sun 

E. 

67  58    0 

34» 

66  36  46 

3454 

65  15  30 

3453 

^^  54  13 

3450 

19 

Saturn 

W. 

118  18  58 

3068 

119  47  59 

3055 

121  17    4 

3051 

122  46  14 

3047 

Aiitares 

W. 

84    7  41 

3059 

65  36  49 

3M7 

87    6    3 

3013 

88  35  2:) 

3038 

Sun 

E. 

57    7    4 

3435 

55  45  27 

3436 

54  23  44 

3495 

53    1  56 

3490 

20 

Antares 

W. 

96    3  47 

3006 

97  33  52 

9999 

99    4    6 

9999 

100  34  29 

9985 

a  Aqiiile 

W. 

51  39  17 

4438 

52  44    4 

4373 

53  49  50 

4313 

55  56  31 

49»6 

Sun 

E. 

46  11  20 

3360 

44  48  51 

3383 

43  26  15 

m5 

42    3  30 

3368 

21 

Antares 

W. 

108    8  5.) 

9M8 

109  40  18 

9933 

111  11  55 

9094 

112  43  44 

9914. 

a  Aquiln 

W. 

60  42  10 

4081 

61  53  29 

3980 

63    5  28 

3949 

64  18    5 

3908 

Sun 

E. 

a5    7  37 

3330 

33  44    0 

3391 

32  20  13 

»13 

30  56  17 

3306 

22 

a  Aqiiilfe 

W. 

70  29  35 

37M 

71  45  25 

9798 

73     1  42 

3703 

74  18  26 

3660 

Foiiialbniit 

W. 

42    8  25 

34ft5 

43  29  39 

3419 

44  51  42 

3379 

46  14  30 

3335 

Sun 

E. 

23  54  31 

3973 

22  29  48 

3970 

21    5    1 

3066 

19  40  10 

3965 

26 

SlUN 

W, 

24  II  37 

9091 

25  43  29 

9006 

27  15  40 

9894 

28  48    7 

9881 

Mam 

E. 

32  46  45 

9775 

31   M  44 

9766 

29  36a'i 

9763 

28     1   19 

9759 

Pollux 

E. 

51   18  5!) 

9551 

49  :«  57 

9543 

47  58  43 

99i35 

46  18  18 

9597 

RegiiluB 

E. 

88    8  10 

9547 

86  28    2 

9638 

84  47  42 

9530 

83    7  10 

9599 

■ 

27 

Sun 

W. 

36  34    4 

9696 

38    7  56 

9818 

39  42    0 

9800 

41   16  16 

9801 

Pollux 

E. 

37  53  35 

9491 

;i6  12    9 

9484- 

34  30  IQ 

9478 

32  48  49 

9479 

ReguluB 

E, 

74  41  45 

9483 

73    0    8 

9475 

71  18  20 

9468 

69  36  22 

9469 

1 

28 

Sun 

W. 

49  10  22 

9780 

50  45  43 

9753 

52  21  13 

9745 

53  56  53 

9738 

Pollux 

E, 

24  18  11 

9446 

22  a*)  45 

9445 

20  53  14 

9443 

19  10  40 

9449 

Regulus 

£. 

61    4    8 

9498 

59  21  13 

9499 

57  38    9 

9415 

55  54  56 

9410 

29 

Sun 

W, 

61  57  29 

9705 

63  34    2 

9698 

65  10  44 

9699 

66  47  34 

9687 

Aldebaran 

W. 

34  26  10 

9005 

36    4  58 

9581 

37  44  18 

9561 

39  24    7 

9549 

Vkncs 

W. 

26  48  57 

9808 

28  23  17 

9797 

29  57  49 

9787 

31  :»  34 

9779 

Re^ulus 
Spica 

E. 

47  16  46 

9381 

45  32  44 

9375 

43  48  34 

9371 

42    4  17 

9365 

E. 

101   16  55 

9378 

99  ;«  49 

9973 

97  48  36 

9367 

96    4  14 

9369 

Saturn 

E. 

111  55  34 

9384 

no  11  36 

9378 

108  27  30 

9379 

106  43  15 

9366 

30 

Sun 

W. 

74  53  38 

9658 

76  31  14 

9654 

78    8  56 

9640 

79  46  45 

9643 

Alilebaran 

W. 

47  49    5 

9468 

49  31     3 

9457 

51   13  17 

9446 

52  55  46 

94.T6 

• 

Venus 

W. 

39  29    0 

9741 

41     4  40 

9734 

42  40  41 

9798 

44  16  44 

»7«   , 

Re|(ulu0 

E. 

3:^  21     3 

9349 

31  :^    4 

9337 

2i*  50  59 

voa 

28    5  4H 

9330 

Spica 

E. 

87  20  34 

9337 

85  35  29 

9339 

83  50  16 

9397 

82     4  56 

9393    1 

Saturn 

E. 

97  59  57 

9330 

96  14  55 

9334 

94  29  45 

93» 

92  44  28 

9395   . 
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AT  GREENWICH  APPARENT  NOON. 


Ji 

a 

t 

§ 

^ 

^ 

• 

• 

J3 

.a 

«» 

♦» 

%4 

Vi 

O 

o 

>% 

>> 

« 

« 

Q 

Q 

Wed. 
Thar. 
Frid. 

Sat 

srar. 

Mod. 

Tues. 
Wed. 
Thar. 

Frid. 
Sat. 

SUK. 

Mod, 
Taes. 
Wed. 

Tlmr. 
Frid. 
Sat 

srar. 

Mon. 
Tues. 

Wed. 
Thar. 
Frid. 

Sat 

SUIT. 

Mod. 

Taes. 
Wed. 
Thar. 
Frid. 

Sat 


1 
2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Biffbt  Asoeiiaion. 


"Ti      m       • 

2  33  38.20 
2  37  27.49 
2  41  17.31 

2  45  7.66 
2  48  58.56 
2  52  50.00 

2  56  42.00 

3  0  34.56 
3    4  27.70 

3  8  21.40 
3  12  15.70 
3  16  10  57 

3  20  6.03 
3  24  2.08 
3  27  58.73 

3  31  55.96 
3  35  53.78 
3  39  52.18 

3  43  51.17 
3  47  50  71 
3  51  50.82 

3  55  51.48 

3  59  52.67 

4  3  54.39 

4  7  56,62 
4  11  59.34 
4  16    2.54 

4  20  6.20 
4  24  10.31 
4  28  14.86 
4  32  19.81 

4  36  25,17 


Diff.  for 
1  Hour. 


n 
9.543 

9565 

9.587 

9.609 
9.63^ 
9.655 

9.678 
9.702 
9.726 

9.750 
9.774 
9.798 

9.823 

9.848 
9.872 

9.897 
9.921 
9.945 

9.969 

9.993 

10.016 

10.039 
10.061 
10.082 

10.103 
10.123 
10.143 

10.162 
10.180 
10.198 
10.215 

10.231 


Apparent 
DoolinatioB. 


N.15 


lo's 


5 

15  23  12.0 
15  40  57.9 

15  58  28.2 

16  15  42.5 
16  32  40.6 

16  49  22.3 

17  5  47.1 
17  21  55.0 

17  37  45.4 

17  53  18.3 

18  8  33.4 

18  23  30  2 

18  38     8.6 

18  52  28.3 

19  6  29.0 
19  20  10.4 
19  33  32.2 

19  46  34.2 

19  59   160 

20  11  37.4 

20  23  38.1 
20  35  18.0 
20  46  36.6 

20  57  33.7 

21  8  9.2 
21   18  22.7 

21  28  14.2 
21  37  43.2 
21  46  49.8 
21  55  33.6 

N.22    3  54.5 


Diff  for 
1  Uoar. 


+45.35 
44.73 
44.09 

+43.43 
42.76 
42.08 

+41.39 
40.68 
:».96 

+39.24 
38.50 
37.75 

+36.99 
.36.21 
35.42 

+34.63 
33.82 
.33.00 

+32.16 
31.32 
30.46 

+29.59 
28.72 
27.83 

+26.93 
26.02 
25.10 

+24.17 
23.24 
22.30 
21.35 

+20.39 


Semi- 
diameter. 


*i 


5  54.30 
5  54.07 
5  53.85 

5  53.63 
5  53.40 
5  53.18 

5  52.96 
5  52.74 
5  52.53 

5  52.31 
5  52.10 
5  51.89 

5  51.68 
5  51.47 
5  51.27 

5  51.07 
5  50.87 
5  50.67 

5  50.48 
5  50.29 
5  50.11 

5  49.93 
5  49.76 
5  49.59 

5  49.43 
5  49.27 
5  49.12 

5  48.97 
5  48.82 
5  48.68 
5  48.54 


15  48.41 


SiderMl 
Time  of 
Semi- 
diameter 
Paasing 
Meridian. 


66.07 
66.15 
66.23 

66.31 
66.39 
66.47 

66.55 
66.63 
66.71 

66.79 
66.88 
66.96 

67.04 
67.12 
67.20 

67.28 
67.36 
67.44 

67.52 
67.60 
67.67 

6775 
67.82 
67.90 

67.97 
68.04 
68.11 

68.18 
68.24 
68.30 
68.36 


Kqnatloaof 

TInM, 

to  be 

Sabtracted 
fktim 

Appareut 

Time. 


m       a 

3  0.35 
3  7.59 
3  14.31 

3  20.50 
3  26.15 
3  31.25 

3  35,79 
3  39.77 
3  43.18 

3  46.03 
3  48.29 
3  49.96 

3  51.06 
3  51.56 
3  51.47 

3  50  80 
3  49.54 
3  47.70 

3  45.28 
3  42.30 
3  38.76 

3  34.67 
3  30.05 
3  24.90 

3  19.25 
3  13.10 
3     6.48 

2  59.39 
2  51.86 
2  43.89 
2  35.52 


Diir.  for 
1  Hour. 


68.41      2  26.74 


• 

0.313 
0.291 
0.269 

0.247 
0.224 
0.201 

0.178 
0.154 
0.130 

0.106 
0.082 
0.058 

0.033 
0.009 
0.016 

0.040 
0.065 
0,08I» 

0.112 
0.136 
0.159 

0.182 
0.204 
0.225 

0.246 
0.266 
0.286 

0.305 
0.323 
0.340 
0.357 

0..374 


Kara.— Tbe  mean  time  of  aemidiameter  paaaing  may  be  found  by  subtractiae  0*.18  f^m  the  eidereal  time. 

The  aigB  +-  prefixed  to  the  hourly  ohaoge  of  deolination  indioatea  that  north  dedinatione  are  increasing. 


n. 


MAT,  1896. 


75 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

• 

i 

1 

1 

4 

• 

o 

Bqotttloaof 

Tlmo« 

to  bo 

Addodto 

MeonTiso. 

Die  for 
IHow. 

SldOTMl 

Tiio«. 

or 

lUlclit  Aoeeooloa 

of 

XouHhd. 

RlxhtAMMitsion. 

Die  for 
IHow. 

▲ppAreat 
DoelhifttSoB. 

DUt  ft»r 
IHoor. 

Wed. 
Tlinr. 
Frid. 

1 

2 
3 

2  33  38.68 
2  37  27.99 
2  41  17.83 

9.544 
9.566 
9.588 

N.  15    5  13^ 
16  23  14.4 
15  41     0.3 

+45!37 
44.74 
44.09 

m       • 

3    0.36 
3    7.61 
3  14  33 

0 

0.313 
0.991 
0.909 

b      m       P 

2  36  39.04 
2  40  35.60 
2  44  32.15 

Sat 

sum 

Mod. 

4 
5 
6 

2  45    8.19 
2  48  59.11 
2  52  50.56 

9.610 
9.63.3 
9.656 

15  58  30.6 

16  15  45.0 
16  32  43.1 

443.43 
49.76 
49.08 

3  20.52 
3  26.16 
8  81.26 

0.946 
0.99:1 
0.900 

2  48  2871 
2  62  25  27 
2  66  21.82 

Toes. 
Wed. 
Thar. 

7 
8 
9 

2  56  42.58 
8    0  35.15 

3  4  28.30 

9.679 
9.7(K{ 
9.796 

16  49  24.8 

17  5  49.6 
17  21  57.4 

441.39 
40.68 
39.96 

8  35.80 
8  89.78 
3  48.19 

0.177 
0.154 
0.130 

3    0  18.38 
3    4  14.94 
8    8  11.49 

Frid. 

Sat. 

SUN. 

10 
11 
12 

8    8  22.02 
8  12  16.32 
8  16  11.20 

9.760 
9.776 
9.799 

17  37  47.9 

17  53  20.8 

18  8  35  8 

4^39.93 
38.60 
37.75 

3  46.03 
3  48.29 
8  49.97 

0.106 
0.089 
0058 

3  12    8.05 
3  16    4.61 
8  20     1.16 

Mon. 
Taes. 
Wed. 

13 
14 
15 

'  3  20    6.66 
3  24    2.72 
3  27  59.36 

9.833 
9.848 
9.87*2 

18  23  32.6 
18  38  11.0 
18  52  30.6 

4-36.98 
:I6.90 
35.49 

3  51.06 
8  51.56 
8  51.47 

0.033 
0.009 
0.016 

3  23  57.72 
3  27  54.28 
3  31  50.83 

Thar. 
Frid. 
Sat. 

16 
17 
18 

3  31  56  60 
3  35  54.41 
3  39  52.81 

9.897 
9.991 
9.945 

19    6  31.2 
19  20  12.5 
19  33  34.3 

434.69 
33.81 
39.99 

3  50.80 
3  49.54 
3  47.69 

0.040 
0.065 
0.089 

3  35  47  39 
3  39  43.95 
3  43  40.50 

suy. 

Mon. 
Tnes. 

19 
20 
21 

3  43  51.79 
3  47  51.33 
3  51  51.43 

9.969 

9.993 

10.016 

19  46  36.2 

19  59  17.9 

20  1139.3 

4-39.16 
31.39 
30.46 

3  45.27 
3  42.29 
3  38.75 

0.113 
0.130 
0.159 

3  47  37.06 
3  51  33.62 
3  55  30.18 

Wed. 
Thar. 
Frid. 

22 
23 
24 

3  55  52.08 

3  59  53.26 

4  3  54.96 

10.038 
10.060 
10.081 

20  23  39.9 
20  35  19.6 
20  46  38.2 

4-99.59 
98.71 
97.89 

3  34.66 
3  30.03 
3  24.89 

0.189 
0.904 
0.995 

3  59  26.74 

4  3  23.^9 
4    7  19  85  : 

Sat 

SUN. 

Mon. 

25 
26 
27 

4    7  57.18 
4  11  59.88 
4  16    3.06 

10.109 
10.129 
10.149 

20  57  35.2 

21  8  10.6 
21   18  24.1 

496.93 
96.09 
95.10 

3  19.23 

3  13.09 

.3    6.46 

0.946 
0.966 
0.986 

4  11   16.41 
4  15  12.97 
4  19    9.52 

Toes. 
Wed. 
Thar. 
Frid. 

28 
29 
30 
81 

4  20    6.71 
4  24  10.80 
4  28  15.32 
4  32  20.25 

10.161 
10.180 
10.197 
10.914 

21  28  15.4 
21  37  44.4 
21  46  50.8 
21  55  34.5 

4-94.17 
93.94 
99.99 
91.34 

2  59.37 
2  51.84 
2  43.88 
2  3550 

0.305 
0.393 
0.340 
0.357 

4  23    6.08 
4  27    2.64 
4  30  59.20 
4  34  55.76 

Sat 

32 

4  36  25.59 

10.930 

N.22    3  55.3 

490.:» 

2  26.73 

0.373 

4  38  52.32 

TkM« 

•reli 

anUlU  a«)tor  for  iiia:i 
ilCn  4*  predxed  10  th 

w  Qooa  m 
slioiuiyo 

fty  b«  aMomeil  the  n^&me  an  tb» 
hftogo  of  dooUnatioa  iodioAleo 

t  for  app  iront  a 
Ihst  Dorth  dodii 

OOtt. 

Mtloao 

DUr.  fbr  1  Hoar, 
-f9>.8565. 
(ToMoin.) 
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AT  GREENWICH  MEAN  NOON. 


?9 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 

15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 
31 

32 


• 

e 
1^ 


121 
122 
123 

124 
125 
126 

127 
128 
129 

130 
131 
132 

133 
134 
135 

136 
137 
138 

139 
140 
141 

142 
143 
144 

145 
146 
147 

148 
149 
150 
151 

152 


THE  SUN*S 


TBUI  LONOITUDS. 


It 


40  50  36.3 

41  48  46.7 

42  46  55.1 

43  45     1.6 

44  43    6.1 

45  41     8.9 

46  39    9.6 

47  37    8.9 

48  35    6.4 

49  33    2.4 

50  30  57.0 

51  28  50.2 

52  26  42.0 

53  24  32.5 

54  22  21.9 

55  20  10.1 

56  17  57.1 

57  15  43.1 

58  13  27.9 

59  11   11.7 

60  8  54.3 

61  6  35.7 

62  4  16.1 

63  1  55.2 

63  59  33.0 

64  57    9.5 

65  54  44.8 

66  52  18.8 

67  49  51.4 

68  47  22.7 

69  44  52.7 

70  42  21.2 


X' 


50  17.8 

48  28.0 
46  36.3 

44  42.6 
42  47.0 

40  49.6 

38  50.2 
36  49.3 
34  46.6 

32  42.5 
30  36.9 
28  80.0 

26  21.6 
24  11.9 
22     1.2 

19  49.2 
17  36.0 
15  21.9 

13    6.5 

10  50.1 

8  32.6 

6  13.8 
3  54.0 
1  32.9 

59  10.6 
56  46.9 
54  22.0 

51  55.8 

49  28.2 
46  59.4 
44  29.2 

41  57.5 


DilL  for 
1  Honr. 


45.48 
45.39 
45.31 

45.23 
45.15 

45.06 

45.00 
44.93 

44.86 

44.80 
44.74 

44.69 

44.63 
44.58 
44.53 

44.48 
44.43 
44.39 

44.34 
44.30 
44.25 

44.20 
44.15 
44.10 

44.05 
44.00 
43.94 

43.89 
43^4 
43.78 
43.72 


143.66 


LATITUDE. 


/» 


+  0.50 
0.40 
0.28 

+  0.15 
+  0.02 
-0.10 

-0.21 
0.31 
0.39 

-0.43 
0.45 
0.43 

-  0.39 
0.31 
0.22 

-  0.10 
+  0.02 

0.16 

+  0.30 

.    0.42 

0.53 

+  0.62 
0.69 
0.73 

+  0.73 
0.72 
0.67 

+  0.59 
0.49 
0.38 
0.25 

+  0.12 


Lofftrithm 

of  the 

Rjidlas  Vector 

of  the 

B«rth. 


0.0034889 
0.0035931 
0.0036964 

0.0037986 
0.0039000 
0.0040006 

0.0041005 
0.0041998 
0.0042984 

0.0043964 
0.0044935 
0.0045901 

0.0046856 
0.0047801 
0.0048735 

0.0049655 
0.0050562 
0.0051453 

0,0052327 
0.0053181 
0.0054014 

0.0054828 
0.0055619 
0.0056389 

0.0057136 
0.0057862 
0.0058565 

0.0059216 
0.0059907 
0.0060549 
0.0061170 

0.0061774 


Dfff.  for 
1  Hoar. 


+43.6 
43.2 
42.8 

•M2.4 
42.1 
41.8 

•MI.5 
41.2 
40.9 

•M0.6 
40.4 
40.0 

+39.6 
39.1 
38.6 

+38.1 
37.5 
36.8 

+360 
35.2 
34.3 

+33.4 
32.5 
31.6 

+30.7 
29.8 
28.9 

+28.0 
27.1 
26.3 
25.6 

+24.9 


Hon.— The  nambers  in  eolama  X  oorretpond  to  the  tme  eqainos  of  the  date;  in  oolamn  X'  to 
the  mean  eqoinox  of  Janoarj  (H.O. 


Meaa  TImo 
of 
Sidereal  K< 


n       IH         ■ 

21  19  50.71 
21  15  54.80 
21  11  58.89 

21  8  2.98 
21  4  7.07 
21  0  11.16 

20  56  15.25 
20  52  19.34 
20  48  23.43 

20  44  27.52 
20  40  31.61 
20  36  35.70 

20  32  39.78 
20  28  43.87 
20  24  47.96 

20  20  52.05 
20  16  56.14 
20  13  0.23 

20  9  4.32 
20  5  8.41 
20  1  12.50 

19  57  16.58 
19  53  20.67 
19  49  24.76 

19  45  28.85 
19  41  32.94 
19  37  37.02 

19  33  41.11 
19  29  45.20 
19  25  49.29 
19  21  53.37 

19  17  57.46 

Diff.  for  1  Hour. 

—  9«.8296. 

(TaUe  II.) 
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OBBBNWIOH  MEAN  TDfB. 

• 

i 

THE  MOOITS 

• 

• 

SKlODIAinBTXB. 

HORIZONTAL  PARALLAX. 

XTPPSR  TRANSIT. 

AQB. 

HOOB. 

Midnight. 

Noon. 

Diltfor 
IHoor. 

Midaighi. 

Die  for 
IHoor. 

Merldlu  of 
Oreenwieli. 

Diflt  for 
1  Hour. 

NOOB. 

1 

16    7'.3 

16    9'!3 

59    3*^5 

+or66 

59   10'!8 

40r56 

h      m 

5  58.7 

m 
2.33 

d 
6.5 

2 

16  11.0 

16  12.3 

59  16.9 

0.47 

59  22.0 

0.36 

6  52.9 

2.19 

7.5 

3 

16  13.3 

16  13.9 

59  25.6 

40.24 

59  27.8 

40.12 

7  44.0 

2.07 

8.5 

4 

16  14.1 

16  13.7 

59  28.4 

-0.03 

59  27.1 

-0.19 

8  32.8 

9  20?7 

2.00 

9.5 

5 

16  12.8 

16  11.4 

59  23.8 

0.36 

59  18.5 

0.53 

1.09 

10.5 

6 

16    9.3 

16    6.7 

59  11.0 

0.71 

59     1.4 

0.89 

10    8.9 

2.03 

-11.5 

7 

16    3.5 

15  59.8 

58  49.6 

-1.07 

58  358 

-1.23 

10  58.7 

2.12 

12.5 

8 

15  55.5 

15  50.8 

58  20.2 

1.37 

58    2.9 

1.50 

11  50.9 

2.23 

13.5 

9 

15  45.7 

15  40.4 

57  44.3 

1.59 

57  24.7 

1.66 

12  45.5 

2.32 

14.5 

10 

15  34.9 

15  29.3 

57    4.4 

-1.70 

56  43.9 

-1.70 

13  41.9 

2.36 

15.5 

11 

15  23.7 

15  18.3 

56  23.5 

1.68 

56    3.5 

1.63 

14  38.3 

2.33 

16.5 

12 

15  13.1 

15    8.2 

55  44.5 

1.54 

55  26.6 

1.43 

15  33.1 

2.22 

17.5 

13 

15    3.8 

14  59.8 

55  10.2 

-1.89 

54  55.6 

-1.13 

16  24.7 

2.08 

18.5 

U 

14  56.4 

14  53.5 

54  43  0 

0.96 

54  32.6 

0.77 

17  12.7 

1.92 

195 

15 

14  51.4 

14  49.8 

54  24.6 

0.57 

54  19.0 

-0.36 

17  57.2 

1.79 

20.5 

16 

14  49.0 

14  48.9 

54  16.0 

-0.14 

54  15.6 

40.07 

18  39.1 

1.71 

21.5 

17 

14  49.5 

14  50.8 

54  17.8 

40.99 

54  22.5 

0.50 

19  19.2 

1.65 

22.5 

18 

14  52.8 

14  55.4 

54  29.7 

0.70 

54  39.3 

0.89 

19  58.8 

1.65 

23.5 

19 

14  58.6 

15    2.3 

54  51.1 

+1.07 

55    4.9 

41.23 

20  39.0 

1.70 

24^ 

20 

15    6.6 

15  11.3 

55  20.5 

1.37 

55  37.7 

1.49 

21  21.1 

1.81 

255 

21 

15  16.3 

15  21.6 

55  56.2 

1.58 

56  15.5 

1.63 

22    6.4 

1.97 

26.5 

22 

15  27.0 

15  32.5 

56  35.4 

41.67 

56  55.6 

41.68 

22  55.9 

2.16 

275 

23 

15  37.9 

15  43.2 

57  15.6 

1.65 

57  35.1 

1.58 

23  50.3 

2.37 

28.5 

24 

15  48.3 

15  53.0 

57  53.6 

1.50 

58  11.0 

1.39 

6 

29.5 

25 

15  57  4 

16     1.2 

58  27.0 

41.26 

58  41.2 

41.10 

0  49.4 

2.54 

1.0 

26 

16    4.6 

16    7.4 

58  53.5 

0.94 

59    3.8 

0.78 

1  51.5 

2.61 

2.0 

27 

16    9.6 

16  11.3 

59  12.1 

0.60 

59  18.3 

0.44 

2  53.7 

2.56 

3.0 

28 

16  12.5 

16  13.2 

59  22.6 

40.28 

59  25.0 

40.13 

3  53.5 

2.41 

4.0 

29 

16  13.3 

16  13.0 

59  25.6 

-0.02 

59  24.6 

-0.15 

4  49.4 

2.24 

50 

30 

16  12.4 

16  11.3 

59  22.1 

0.27 

59  18.2 

0..38 

5  41.4 

2.09 

6.0 

31 

16    9.9 

16    8.2 

59  13.1 

0.47 

59    6.9 

0.56 

6  30.3 

1.99 

7.0 

32 

16    6.2 

16    4.0 

58  59.6 

-0.65 

58  51.3 

-0.73 

7  17.5 

1.95 

8.0 
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OBBEKWIOH  MEAN  TIMB. 

THE  MOON'S  RIOHT  ASCENSION  AND  DECLINATION. 

floor. 

BlghtAMeadoa. 

I>lfti»r 

DMOaallMk 

DiCfer 
iMlnate. 

UOVf. 

BlffbtAtMMfam. 

DHL  ftif 
IMinato. 

DeellMtSoB. 

DliLter 
IMinato. 

WEI 

>NESi: 

>AY  1. 

FRIDAY  8. 

b   «    ■ 

• 

1      0    #    ## 

M 

Una 

• 

•       r       « 

^ 

0 

8  31  mm 

t.4450 

N.33  34  55.3 

10.157 

0 

10  13  55.73 

t.1000 

N.I3  56  39.7 

15.461 

I 

8  34  13.51 

t.440» 

33  14  41.4 

10.309 

1 

10  15    7.43 

t.1996 

13  41   13.3 

15.491 

3 

8  36  38.78 

t.43»l 

33    4  19.0 

10.445 

3 

10  17  18.87 

9.1867 

13  35  40.8 

I5.S59 

3 

8  3J)    4.73 

t.4i0e 

33  53  48.0 

10.587 

3 

10  19  30.07 

t.1647 

13  10    5.3 

I5.»7 

4 

8  31  30.33 

t.«4l 

33  4:3    8J5 

10.799 

4 

10  31  41.04 

9.1800 

1 1  54  35.6 

15.693  ' 

5 

8  3:)  55.61 

9.4M5 

33  33  30.5 

IO.800 

5 

10  3:)  51.78 

6.1779 

11  38  43.0 

15.758 

6 

8  36  30.55 

t.4190 

33  31  34.3 

11.007 

6 

10  36    3.30 

9.1730 

1 1  33  54.6 

I5.»l 

7 

.   8  38  45.16 

MOTS 

33  10  19.6 

11.145 

7 

10  38  13.60 

9.1007 

II     7    3.5 

I5J)8S 

8 

8  41    9.43 

9.40I7  1 

-  31  59    a8 

11.980 

8 

10  30  33.67 

9.1001 

10  51     8.7 

15.949 

!) 

8  43  33.37 

9.3M9 

31  47  46.0 

11.413 

9 

10  3*2  33.53 

9.1060 

10  35  10.4 

10.000 

10 

8  45  56.97 

9.3900 

31  36  17.3 

11.540 

10 

10  34  43.18 

9.1599 

10  19    8.7 

10.057 

II 

8  48  30.34 

t.d8Sl 

31  34  40.5 

11.077 

11 

10  36  51.63 

9.1559 

10    3    3.(; 

10.119 

\2 

8  50  43.17 

9.9794 

31  13  55i) 

11.807 

13 

10  39    0.89 

6.1590 

9  46  55.3 

10.105 

1.) 

8  5;)    5.77 

9.3738 

31     1     3.6 

11JKI5 

13 

10  41     9.95 

6.1494 

9  IV>  43.8 

16.917 

14 

8  55  38.03 

9.3689 

30  49    3.7 

19.001 

14 

10  43  18.83 

6.I40S 

9  14  39.3 

16.967 

15 

8  57  4!M)5 

9.3090 

30  36  56.3 

19.180 

15 

10  45  37.51 

6.1483 

8  58  11.8 

16.316 

10 

i)   0  11.54 

9.3570 

30  34  41.4 

19.310 

16 

10  47  36.03 

6.1404 

8  41  51.4 

16.363 

17 

9    3  33.79 

9.3SH 

30  13  19.1 

19.439 

17 

10  49  44.36 

6.1375 

8  35  38.3 

10.408 

18 

9    4  53.71 

9.3409 

1!)  59  49.6 

19.559 

18 

10  51  53.53 

6.1347 

8    9    3.4 

10.459 

1!) 

9    7  14.30 

9.3404 

19  47  13.9 

19.070 

19 

10  54    0.53 

6.1390 

7  52  34.0 

10.494 

20 

9    9  34JW 

9.3346 

19  34  3J).3 

19.787 

30 

10  56    S.m 

6.1994 

7  36    3.1 

10.535 

*^l 

9  11  54.48 

9.3909 

19  31  38.5 

19.903 

31 

10  58  16.05 

6.1900 

7  19  39.8 

10.574 

tw 

9  14  14.07 

9.3938 

19    8  40.9 

13.017 

33 

11     0  33.59 

6.1944 

7    3  54.3 

\tJ6l9 

33 

9  16  33.34 
TH 

9.3180 
URSD. 

N.18  55  36.5 
A.Y  2. 

13.199 

33 

11    3  30.98 
SA 

6.1690 

rURD. 

N.  6  46  16.4 
kY  4. 

10.048 

0 

9  18  53.39 

9.3131 

N.18  43  35.4 

13.940 

0 

11    4  38.33 

6.1106 

N.  6  29  36.5 

16.089 

1 

9  31   10.91 

9.3077 

18  39    7.7 

13.349 

1 

11    6  45.35 

6.1170 

6  13  54.6 

16.715 

3 

9  3:^  39.31 

9.:4093 

18  15  43.5 

13.457 

3 

1 1    8  53.34 

6.1154 

5  56  10.7 

10.747 

3 

9  35  47.18 

9.9900 

18    3  13.9 

13.563 

3 

1 1  10  59.30 

6.1134 

5  39  35.0 

10.770 

4 

9  38    4.84 

9.9917 

17  48  :)6.0 

13.067 

4 

11   13    5.95 

8.1110 

5  33  37.6 

16.804  ; 

5 

9  30  33.19 

9.9805 

17  34  53.9 

13.770 

5 

11   15  13.59 

8.1097 

5    5  48.5 

16.831 

6 

9  33  39.3<2 

9.9813 

17  31     3.6 

13.879 

6 

11   17  19.11 

8.1078 

4  48  57.!) 

16.856 

7 

9  34  55.94 

9.9709 

17    7    8.3 

13.971 

7 

1 1  19  35.53 

6.1006 

4  33    5.8 

I6.t«0 

8 

9  37  I3.;i6 

9.9711 

16  53    7.1 

14.068 

8 

11  31  31.86 

6.1047 

4   15  13.3 

16.909 

\> 

9  3J>  38.47 

9.9000 

16  ;<9    0.1 

14.105 

9 

1 1  3.3  38.09 

6.1039 

3  58  17.6 

I6a>99 

10 

9  41  44.<28 

9.9010 

16  34  47.3 

14.960 

10 

1 1  35  44.34 

6.1017 

3  41  21.7 

16.941 

II 

9  43  59.79 

9.9500 

16  10  38.9 

14.353 

II 

1 1  37  50.W 

6.1003 

3  34  34.7 

16.957 

13 

9  46  15.00 

9.9511 

15  56    4.9 

14.445 

13 

11  39  56.38 

9.0001 

3    7  »J.8 

16.979 

13 

9  48  3!».93 

9.9403 

15  41  35.5 

14J^ 

13 

II  33    3.19 

6.0980 

3  50  28.0 

16.987 

14 

9  50  44.55 

9.9415 

15  37    0.7 

14.093 

14 

11  34    8.04 

6.0000 

3  33  28.4 

17.0(10 

15 

9  53  58.!  K) 

9.9307 

15  13  30.7 

14.710 

15 

11  36  ia83 

6.0050 

2  16  38.0 

17U»I9 

U\ 

9  55  13.96 

9.9390 

14  57  35.5 

14.790 

16 

11  38  19.55 

6.0061 

1  59  37.0 

17.091 

17 

9  57  3«;.74 

9.9974 

14  43  45.3 

14.879 

17 

1 1  40  3.5.33 

9M43 

1  43  3.5.5 

17.098 

18 

9  59  40.35 

9.9999 

14  37  .50.0 

14.001 

18 

1 1  43  30.86 

9.0935 

1  35  33.6 

17UK» 

10 

10     1  53.4!» 

9.91  N 

14  13  49.9 

15.049 

19 

1 1  44  3&45 

9.0999 

1    8  31.3 

17.040 

30 

10    4    6.46 

9.9139 

13  57  45.0 

15.190 

30 

II  46  43.01 

9.0993 

0  51  18.8 

17.049 

31 

10    6  19,16 

9.9095 

13  43  35.5 

15.197 

31 

1 1  48  47.53 

9.0017 

0  34  16.3 
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22 

5  56  42.68 

9.6698 
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23 
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9577 

112  42  31 

9576 

Venus 

W. 

71  46  S3 

9647 

73  24  44 

9644 

75    2  39 

S649 

76  40  37 

9640 

Jupiter 

W. 

56  53    9 

9341 

58  38    9 

9337 

60  23  14 

^iX> 

62    8  22 

9333 

Mars 

W. 

53  42  50 

9469 

55  24  56 

9460 

57    7    5 

9458 

.58  49  18 

9455 

Pollux 

W. 

38  56  38 

9971 

40  43  20 

9968 

42  30    6 

9966 

44  16  .56 

9964 

spica 

E. 

51  59  33 

9964 

50  12  40 

9961 

48  25  43 

9959 

46  .38  43 

9958 

Saturn 

E. 

62  40  47 

9973 

60  54    8 

9979 

5<>    7  27 

9971 

57  20  45 

9970 

Aiitaras 

£. 

97  53  44 

9963 

96    6  50 

9961 

94  19  53 

9959 

92  32  53 

9957 

4 

Venus 

W. 

84  51     2 

9633 

86  29  12 

9639 

88    7  23 

9639 

89  45  34 

9639 

Jupiter 

W. 

70  54  49 

9394 

72  40  13 

9394 

74  25  37 

9394 

76  II     2 

9394 

Mars 

W. 

67  21     3 

9448 

69    3  30 

9448 

70  45  .57 

9447 

72  28  25 

9448 

Pollux 

W. 

53  11  46 

9956 

54  58  50 

9956 

56  45  .54 

9956 

58  32  .59 

9956 

Spicn 

E. 

37  43  14 

9959 

35  56    4 

9959 

34    8  54 

9951 

32  21  43 

9959 

Saturn 

E. 

48  27  18 

9976 

46  40  42 

9978 

44  54  10 

9981 

43    7  4:} 

9985 

Antares 

E. 

83  37  19 

9951 

81  50    8 

9951 

80    2  57 

9951 

78  15  45 

9951 

5 

Jupiter 

W. 

84  57  56 

9398 

86  43  14 

9331 

88  28  29 

9933 

90  13  41 

9336 

Mars 

W. 

81     0  33 

9459 

82  42  54 

9454 

84  25  12 

9457 

86    7  28 

9459 

Pollux 

w. 

67  28  12 

9960 

6i)  15  10 

9969 

71     2    5 

9964 

72  48  .57 

9967 

Regnlus 

w. 

30  37  38 

9909 

32  24  34 

^63 

34  11  28 

9965 

^5  58  19 

9967 

Saturn 

E. 

34  17  15 

9318 

32  31  42 

9399 

30  46  24 

9341 

29     1  24 

9356 

Antares 

E. 

69  20    0 

9957 

67  32  57 

9969 

65  45  56 

9961 

63  58  59 

9963 

6 

Jupiter 

W. 

98  58  28 

9355 

100  43    8 

9360 

102  27  40 

9365 

104  12    5 

9371 

Mars 

W. 

94  37  31 

9478 

i)6  19  15 

9484 

98    0  51 

9489 

99  42  20 

9494 

Pollux 

W. 

81  42    9 

9985 

83  28  30 

9990 

85  14  44 

9995 

87    0  51 

9300 

Regulus 

W. 

44  51  32 

9985 

46  37  54 

9989 

48  24  10 

9994 

50  10  18 

9999 

An  tares 

E. 

55    5  21 

9989 

53  18  55 

9987 

51  32  36 

9991 

49  46  24 

9998 

aAquilfe 

E. 

105  52    8 

3194 

104  24  27 

3114 

102  56  35 

3108 

101  28  35 

3104 

7 

Pollux 

W. 

95  49  14 

9333 

97  34  25 

9341 

99  19  25 

9349 

101    4  13 

9357 

Reguliis 

W. 

58  58  S3 

9331 

60  44    7 

9339 

62  29    9 

9347 

64  14    0 

9355 

Antares 

E. 

40  57  37 

9330 

39  12  21 

9336 

37  27  17 

9346 

35  42  24 

9354 

QAquiles 

E. 

94    7  51 

3106 

92  39  48 

3119 

91  11  51 

8117 

89  44    2 

9196 

XIV. 
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GBBBNWIOH  MBAN  TIME. 

LUNAR  DISTAKOE& 

L 

P.L. 

P.L. 

P.L. 

P.L. 

1 

Vmb«  and  DtreotloB 
of  OI^Mt. 

Midnight. 

of 

xvn. 

•r 

IMC 

xvnih. 

• 

of 

Difl: 

XXl^ 

of 

Diir. 

Slilf 

W. 

87  57  28 

M81 

89  35  55 

9917 

91  U  2if 

9919 

9Ssi  5 

9608 

AldeliAran 

W. 

61  31  28 

tJM 

63  15  10 

«66 

64  59    2 

-9386 

66  4:1    3 

9376 

Vei>ius 

W. 

52  18  56 

MM 

53  55  44 

9089 

55  32  38 

9684 

57    9  39 

9680 

JUPITEA 

W. 

36     1  27 

MM 

37  44  59 

9395 

39  28  41 

9388 

41  12  :« 

9301 

Mars 

W, 

33  24  55 

9516 

35    5  46 

9516 

36  46  45 

9504 

38  27  52 

9409 

H|»lc« 

E. 

73  16  41 

1D09 

71  30  44 

9968 

69  44  41 

9904 

67  58  32 

9990 

Saturn 

£• 

83  56  29 

93M 

82  10  35 

9309 

80  24  36 

9997 

78  38  32 

9904 

9 

Soif 

W. 

101     7  32 

9591 

102  46  39 

9580 

104  25  49 

9586 

106    5    3 

9583 

Veivcs 

W. 

65  16  10 

9669 

66  53  44 

9156 

68  31  23 

99U 

70    9    6 

9650 

JuPITBft 

W. 

49  54    0 

9356 

51  38  38 

9951 

5.)  23  2!) 

»48 

55    8  13 

9344 

MaR8 

W. 

46  55  13 

9476 

48  37    0 

9179 

50  18  52 

9460 

52    0  49 

9486 

Pollux 

W. 

81  50  40 

9965 

3337    1 

9991 

a5  23  28 

99n 

37  10     1 

9t74 

Spica 

E. 

59    6  31 

9974 

57  19  53 

9970 

55  33  10 

9966 

53  46  23 

9906 

Haturr 

E. 

69  47    2 

9979 

68    0  32 

9978 

66  14    0 

9976 

64  27  25 

9974 

Aiitares 

E. 

105    0  43 

9973 

103  14    4 

9970 

101  27  21 

9966 

99  40  34 

9966 

3 

Scin 

W. 

114  21  59 

9674 

116    1  29 

9574 

117  41    0 

9573 

119  20  32 

9579 

VSRCIS 

W. 

78  18  37 

9698 

79  56  40 

9636 

81  34  46 

9635 

83  12  53 

9634 

JuPITSft 

W. 

63  53  34 

9331 

65  38  49 

9396 

67  24    7 

9397 

69    9  27 

9396 

Mars 

W. 

60  31  34 

9453 

62  13  53 

9459 

63  56  14 

9450 

&5  38  38 

9440 

Pollux 

W. 

46    3  49 

9969 

47  50  45 

9960 

49  37  43 

9958 

51  24  44 

9956 

spies 

E. 

44  51  41 

9956 

43    4  37 

9K6 

41  17  31 

99U 

39:10  23 

9953 

Saturn 

E. 

5534    2 

9970 

53  47  19 

9971 

52    0  37 

9979 

50  13  56 

9974 

Antares 

E. 

90  45  50 

9»6 

88  58  45 

9»4 

87  11  38 

9953 

85  24  29 

9959 

4 

Vsffut 

W. 

91  23  45 

9633 

93    1  55 

9633 

94  40    5 

9635 

96  18  13 

9636 

Jupiter 

W. 

77  56  26 

9394 

79  41  50 

9994 

81  27  14 

•996 

83  12  36 

9397 

Mars 

W. 

74  10  52 

9446 

75  53  19 

9146 

77  35  45 

9449 

79  18  10 

9450 

Pollux 

W. 

60  20    3 

9950 

62    7    7 

9»7 

63  54  10 

9658 

65  41   12 

9950 

Spica 

E. 

30  34  3:) 

99U 

28  47  24 

•159 

27    0  16 

«56 

25  13  10 

9956 

Saturn 

£. 

41  21  21 

9969 

3935    6 

9906 

37  48  59 

9301 

36    3    1 

•300 

Aiitarea 

£. 

76  28  34 

9»] 

74  41  23 

9953 

72  54  14 

9653 

71    7    6 

9955 

5 

Jupiter 

W. 

91  58  48 

9339 

93  43  51 

9349 

95  28  49 

9346 

97  13  42 

9360 

Mars 

W. 

87  49  37 

9469 

89  31  43 

9465 

91  13  45 

9479 

92  55  41 

9474 

Pollux 

W. 

74  35  45 

9970 

76  22  29 

9973 

78    9    8 

99n 

79  55  42 

9981 

RefniluR 

W. 

37  45    7 

9970 

3S)  31  51 

9973 

41  18  30 

99n 

43    5    4 

9961 

Saturn 

E. 

27  16  46 

9373 

25  32  33 

9395 

23  48  51 

9499 

22    5  47 

9454 

Aiitarea 

E. 

62  12    5 

9906 

60  25  16 

9976 

58  38  32 

9973 

56  51  53 

9978 

6 

JuPITXft 

W. 

105  56  21 

9378 

107  40  28 

9994 

109  24  26 

9391 

111     8  13 

9398 

Mars 

W. 

101  23  41 

9500 

103    4  54 

9507 

104  45  57 

9514 

106  26  51 

9599 

Pollux 

W. 

88  46  50 

9307 

90  32  40 

9913 

92  18  21 

9319 

94    3  53 

9396 

KeguliiR 

W. 

51  56  19 

9305 

53  42  11 

9311 

55  27  55 

9317 

57  13  21) 

9994 

Antares 

E. 

48    0  21 

9303 

46  14  26 

9300 

44  28  40 

9315 

42  43    3 

9393 

a  Aquil» 

E. 

100    0  30 

3101 

98  32  21 

3000 

97    4  10 

3000 

95  35  59 

3101 

7 

Pollux 

W. 

102  48  49 

9366 

104  33  12 

9375 

106  17  22 

9385 

108    1  18 

9304 

RefpiliiR 

W. 

65  58  3!) 

9364 

67  43    5 

9373 

69  27  18 

9389 

71   11  18 

9309 

Antares 

E. 

33  57  4:) 

9363 

32  13  15 

9379 

3029    0 

9389 

28  44  59 

9391 

aAquiUa 

E. 

88  16  24 

sm 

86  48  58 

3148 

85  21  46 

3161 

83  54  50 

3176 
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GOBBNWIGH  MBAJT  TDOL 

LUNAS  DiirrAacE& 

■3  • 

"4 

r 

Name  and  IMreetkm 
of  Objeei. 

Noon. 

•r 

Dift 

lUh. 

P.L. 

or 

VPi. 

P.L. 

«r 

DD^ 

P.L. 

of 

DfC 

O           f           4« 

O         /         «' 

O             #             M 

Of** 

78    4  54 

8 

Rpglllllfl 

w. 

7^55    4 

Mn 

74  38  35 

9M9 

76  21  52 

MB 

9434 

a  Aqnilie 

E. 

^28  11 

awt 

81     1  52 

mm 

79  35  54 

3BSi 

78  10  19 

3950 

FoflHllllMIlt 

E. 

168  8  or 

k    

106  30  57 

mm 

104  54    3 

•» 

103  17  15 

9709 

9 

Re)i(iilu8 

W. 

86  36    3 

MBt 

88  17  27 

WB 

89  58  33 

SIS 

91  39  31 

9530 

S|»icii 

W. 

33  34  58 

MM 

34  16  22 

mm 

35  57  99 

mtr 

37  38  18 

^^■^ 

a  A<]iitli^ 

E. 

71     i)  15 

3M9 

69  4i>  38 

MI4 

68  24  37 

3«7 

67    3  14 

3164 

FotnRlliniit 

E. 

95  16    5 

S7« 

93  40  30 

97n 

93    5  11 

t773 

90  30    8 

9786 

10 

Re^iius 

W. 

99  58  53 

wan 

101  37  53 

lUI 

103  16  32 

t^^m^ 

104  54  53 

9638 

Spica 

W. 

45  57  54 

«06 

47  36  54 

auo 

49  15  35 

WH 

50  53  57 

9630 

Satcr.v 

W. 

3H  23  56 

9t41 

38     1  55 

9KI 

39  39  41 

^flBK 

41   l#  15 

9670 

or  Aqiiilie 

K. 

60  27  17 

v%^ 

59  10  34 

33M 

57  54  46 

3H3 

56  39  57 

3079 

FoinHlhmit 

E. 

82  3!)  16 

«s» 

81     6    4 

W74 

79  33  13 

S^VI 

78    043 

9006 

• 

ft  Peg»8t 

e. 

10*1  31  38 

98W 

102  58  96 

mm 

101  35  98 

^^^^w 

99S44 

9801 

II 

Spirn 

w. 

5!>     1     9 

flW7 

60  37  40 

rm 

63  13  53 

873S 

63  49  46 

9749 

SATOHPf 

w. 

49  21  30 

13M 

50  57  35 

SZ38 

53  33  25 

93BO 

54    8  59 

or  Aqiiilie 

E. 

50  42  20 

4M» 

49  34  32 

4B90 

48  28    7' 

007 

47  3;i  10 

4533 

FoniulhHnf 

E. 

70  2:j  4J> 

SMI 

68  53  38 

mm 

67  93  53 

300 

65  54:H 

3065 

arP«gnsi 

E. 

92  12  48 

aK4 

90  41  37 

mm 

89  10  44 

AU 

87  40    8 

9905 

1^ 

3|M<»a 

W. 

71  44  46 

18IS 

73  18  SI 

mm 

74  53  45 

ma 

76  36  30 

0863 

1 
1 

SATORft 

w. 

62    2  49 

MS 

63  36  47 

9C» 

65  10  30 

mm 

66  43  58 

9c69 

1 

Anrnres 

w. 

25  50  29 

t»l5 

27  24  37 

mm 

98  58  28 

9M9 

:«o  »2    3 

98^3 

Fomnlhant 

E. 

58  31  48 

318) 

57    8  18 

mm 

55  42  20 

sno 

54  16  54 

3965 

Of  P»?)^ast 

E. 

80  II  39 

srt 

78  42  5;) 

mtg* 

77  14  27 

3100 

75  46  20 

3119 

Serf 

E. 

137    0  41 

»» 

135  34  19 

mm 

134    8  13 

3015 

132  43^ 

3997 

13 

Spim 

W. 

81  10  20 

»ft 

85  42  93 

wm 

87  14  13 

«M 

88  45  49 

9043 

1 

?ATrR?f 

w. 

74  27  33 

t»M 

75  59  ai 

mm 

77  31  21 

9005 

7!>    3  55 

9945 

Antrtrrs 

w. 

38  16    2 

S»l» 

39  48    5 

mm 

41  19  S5 

IBM 

42  51  31 

9943 

Fwn«llmtft 

E. 

47  18  32 

M» 

45  56  48 

Mf? 

44  a5  47 

3507 

43  15  31 

3559 

rtf  P«*grt!^i 

E. 

68  :»  43 

39e» 

67    4  3(> 

3a» 

r»5  38  50 

3S37 

&1  13  25 

3955 

??ow 

E. 

125  36  41 

ane 

124  12  15 

mm 

132  48    1 

3900 

121  34    0 

3390 

i 
14 

?pK» 

W. 

?¥>  20  45 

tnt 

97  51   II 

mm 

99  21  26 

3000 

100  51  31 

3013 

BATOR.f 

W. 

8<l  37  47 

»w 

88    8  12 

mm 

89  38  27 

3000 

91     8  32 

3013 

A  r»tn  res 

W. 

50  26  28 

»w 

51  56  5:) 

mm 

5337    9 

3000 

54  57  15 

3013 

flf  Pftjfasi 

E. 

57  11  49 

3X3 

55  48  39 

3374 

54  25  53 

3306 

53    332 

3419 

1 

1 

Sow 

E. 

1 14  26  51 

3366 

113    4     1 

3377 

III  41   18 

3360 

110  18  44 

3393 

15 

Anfnr*?s 

W. 

62  25  41 

3»«i 

63  55     I 

3047 

65  24  16 

SBOI 

06  53  36 

3065 

flf  P'^srnsi 

E. 

46  18  41 

36&3 

44  5S»  15 

3&»4 

43  40  23 

3619 

42  22    9 

3656 

??tN 

E. 

103  27  55 

MM 

102    6    6 

34i9 

100  44  23 

3433 

99  23  43 

3438 

l» 

AntArftfl 

W. 

74  18  18 

3M6 

75  47    9 

3068 

77  16    0 

3»7 

78  44  50 

3067 

\ 
1 

?«LN 

K. 

92  a5  24 

3440 

91   14    3 

3450 

89  52  43 

3450 

88  31  23 

34S0 

17 

Attf/trft^ 

W. 

86    9  16 

SOM 

87  38  17 

BOM 

89    7  31 

3069 

90  86  30 

3047 

Of  AqMiltn 

W. 

44  48  4}) 

40M 

45  45  46 

4806 

46  44    5 

4W1 

47  43  40 

4715 

1 

- *- 

SirW 

E. 

81  44  30 

3449 

80  23     1 

3438 

79    1  28 

3435 

77  39  51 

3431 

XVI 
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GBBEN  WIOH  MBAN  TIMB. 

LUNAR  DISTANCES. 

• 

ITAiiieftnd  DlroetkNi 
of  Olii«ek 

Midnight. 

P.L. 

XVii. 

P.L. 

•r 

xvmii. 

P.L. 
of 

XXlh. 

P.L. 
of 

8 

^9      ^^  W^^^WV 

DilL 

Diff. 

Diff. 

r3^ft. 

Refiiliis 

W, 

O             III 

79  47  40 

•445 

O          t       It 

81  30  II 

9457 

83  13  35 

9460 

84*54  3^^' 

9480 

o  Aqiiilie 

E. 

76  45    9 

3973 

75  30  36 

3907 

73  56  11 

3394 

73  33  37 

3351 

Fomnlliaut 

£. 

101  40  38 

9710 

100    4  II 

9719 

98  37  56 

9»0 

96  51  54 

9738 

9 

Repiliis 

W, 

93  19  53 

1M3 

!»5    0    5 

9557 

96  39  59 

9570 

!)8  19  a5 

9583 

SpICA 

W, 

39  18  50 

tM3 

40  59    4 

9606 

43  38  59 

9960 

44  18  :M 

9563 

o  Aqiiiln 

E. 

&5  43  33 

3S93 

64  33  33 

3564 

63    3  19 

3008 

61  44  5:) 

3654 

Fonmlhaiit 

E. 

88  55  31 

9790 

87  30  53 

9613 

85  46  41 

1696 

84  13  49 

9849 

10 

Regulus 

W. 

100  33  56 

OOM 

lOfl  10  40 

9666 

109  48    5 

9081 

111  35  II 

9605 

8|>icA 

W. 

5333    1 

9669 

54    9  46 

9666 

55  47  13 

9079 

57  34  30 

9003 

Saturn 

W. 

43  54  35 

9061 

44  31  41 

9601 

46    8  3:) 

9703 

47  45    9 

9714 

ciAqiiiUe 

E. 

55  3(i    9 

3936 

54  13  36 

4005 

53     1  51 

4078 

51  51  38 

4156 

Foroalhaut 

E. 

76  38  33 

9096 

74  56  47 

90H 

7:1  35  34 

9009 

71  54  34 

9989 

a  Pegaai 

£. 

98  30  14 

9003 

96  47  59 

9015 

95  15  59 

9997 

93.44  15 

9041 

11 

Spica 

W. 

65  35  31 

9709 

67    0  39 

9775 

68  35  39 

9780 

70  10  31 

9809 

SATURIf 

W. 

55  44  17 

9n4 

57  19  19 

9786 

5854    5 

9798 

60  38  a*! 

9811 

a  Aquiln 

E. 

46  19  47 

4046 

45  18    3 

4770 

44  18     1 

4003 

43  19  49 

5049 

Fomnllinut 

E. 

64  35  41 

8067 

63  57  15 

3110 

61  39  17 

3133 

60     1  48 

3158 

cr  TegiiBi 

E. 

86    9  49 

3010 

84  39  49 

3095 

83  10    7 

3040 

81  40  44 

3065 

13 

S|Mra 

W. 

77  59  39 

9060 

79  33  43 

96n 

81     5  30 

9600 

83  3d    3 

9901 

SATURIf 

W. 

68  17  10 

9670 

69  50    7 

9661 

71  33  50 

98n 

73  55  18 

9903 

Antarea 

W. 

33    5  31 

9666 

33  38  34 

9677 

a5  II  13 

9600 

36  43  44 

9901 

Fomalhaut 

E. 

53  53    3 

3904 

.51  37  44 

3395 

50    4    3 

3358 

48  40  57 

3303 

a  Pegaai 

E. 

74  18  33 

3135 

73  51     6 

3151 

71  33  58 

3108 

69  57  10 

3185 

Sun 

£. 

131   16  45 

3940 

139  51  33 

3959 

138  36  15 

3904 

137     1  31 

3970 

13 

Spica 

W. 

90  17  13 

9054 

91  48  34 

9964 

93  19  33 

9973 

94  50    9 

9091 

Saturn 

W. 

80  34  17 

9054 

83    5  37 

9004 

83  36  35 

9973 

85    7  II 

9081 

Aiilnrea 

W. 

44  33  55 

9054 

45  54    6 

9063 

47  35    5 

9073 

48  55  53 

9081 

Foiimlhnut 

E. 

41  56    4 

3508 

40  :J7  38 

305O 

39  19  48 

3796 

38    3    7 

3766 

a  Pegaai 

E. 

63  48  31 

3974 

61  33  39 

3904 

59  5!)  30 

3313 

58  35  33 

33^9 

Sun 

E. 

130    0  13 

3331 

118  36  36 

3340 

117  13  II 

3350 

115  49  57 

3359 

14 

Spira 

W. 

103  31  3d 

30Q0 

103  51   16 

3096 

ia5  30  57 

3999 

106  50  30 

3038 

Saturn 

W. 

93  38  39 

3090 

94    8  17 

3096 

95  37  57 

3083 

\a    7  39 

3038  ; 

Antarea 

W. 

56  37  13 

3090 

57  57    0 

3096 

»)  36  41 

3009 

60  5«i  14 

3037 

a  Pegaai 

£. 

51  41  37 

3443 

50  30    9 

3469 

48  59  10 

3405 

47  38  40 

7S>%i 

Son 

£. 

108  56  19 

3400 

107  34    3 

3407 

106  II  S3 

3413 

104  49  51 

3418 

15 

Antarea 

W. 

68  33  31 

3056 

69  51  33 

3000 

71  30  30 

3063 

73  49  35 

3065  1 

a  Pegaai 

E. 

41     4  35 

3606 

39  47  44 

3740 

38  31  39 

3788 

37  16  34 

3840  ' 

Sun 

E. 

98     1    9 

3440 

96  39  38 

3444 

95  18  II 

3446 

9:1  56  46 

3448 

16 

Antarea 

W. 

80  13  40 

3066 

81  43  31 

3065 

83  II  34 

36C3 

84  40  19 

3061 

Sun 

E. 

87  10    3 

3440 

85  48  43 

3448 

84  37  30 

3446 

83    556 

3445 

17 

Antarea 

W. 

93    5  44 

3043 

93  35    3 

3038 

95    4  39 

3033 

96  34     1 

3097 

a  AqniUb 

W. 

48  44  37 

4635 

49  46  33 

4M0 

50  49  33 

4400 

51  5:1  3:1 

44:M 

Sun 

E. 

76  18    9 

3496 

74  56  33 

3491 

73  34  39 

3415 

73  13  39 

• 

3409  , 

• 

90 
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XVII. 


OBEENWICH  MEAN  TIME. 

LUNAB  DISTANOEA. 

Day  of  the 
Mouth. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Dis: 

nib- 

P.L. 

of 

Diff. 

VIb. 

P.L. 

of 

Diff. 

1X1^ 

P.L. 

of 
DiflC 

Ota 

O        1         tt 

0      /      /« 

0      t      t» 

18 

Antnres 

W. 

98    3  40 

903J 

99  33  27 

9014 

101     3  23 

3007 

102  33  27 

9909 

a  A<\ui\te 

W. 

52  58  23 

4363 

54    4  18 

4306 

55  11     5 

4951 

56  18  43 

4901 

Sun 

E. 

70  50  2:j 

3409 

69  28    9 

3396 

68    5  48 

3388 

66  43  18 

3380 

19 

a  Aquilie 

W. 

62    8    8 

3984 

63  20    3 

3946 

64  32  36 

3919 

65  45  44 

3877 

Fomnllmiit 

W. 

33  34  29 

3008 

34  47  41 

3898 

36    2  14 

3755 

37  18    3 

9680 

Sun 

E. 

59  48  26 

3336 

58  24  56 

3395 

57     1  14 

3316 

55  37  21 

S305 

20 

a  Aqiiilie 

W. 

7J  59  36 

3798 

73  15  53 

3703 

74  32  37 

3677 

75  49  48 

3654 

FoiriHlhniit 

W. 

43  53    3 

3430 

45  14  46 

3389 

46  37  15 

3350 

48    0  29 

3313 

Sun 

E. 

48  34  44 

3949 

47    9  33 

3937 

45  44    8 

9995 

44  18  29 

3914 

21 

a  Aqnilie 

W. 

82  21  48 

3548 

83  41   19 

.%30 

85     1   10 

3513 

86  21  20 

3497 

Foinfilhniit 

W. 

55    6  38 

3156 

56  a3  40 

3199 

58     1   15 

9103 

59  29  22 

3078 

a  Pegaiii 

W. 

34  36  56 

3609 

35  55  21 

3533 

37  15    9 

3463 

38  36  14 

9400 

Sun 

E. 

37    6  42 

3155 

35  39  39 

3143 

34  12  22 

3133 

32  44  52 

SI99 

26 

Sun 

W. 

25  56  28 

9701 

27  33    6 

9687 

29  10    3 

9675 

30  47  17 

9063 

Kepilus 
Spica 

E. 

58    0  42 

9317 

5(;  15    8 

S31I 

54  29  25 

9306 

52  43  34 

9301 

E. 

112    1  34 

9316 

no  15  58 

9311 

108  30  14 

S305 

106  44  22 

9900 

27 

Sun 

W. 

38  56  47 

9691 

40  35  13 

9616 

42  13  46 

9611 

43  52  26 

9606 

Re^iiluB 

E. 

43  52  39 

9981 

4i    6  11 

9978 

40  19  39 

9974 

38  :«    2 

9979 

Spica 

E. 

97  5:^  15 

9979 

96    6  44 

9975 

94  20    8 

9979 

92  33  28 

9970 

Saturn 

E. 

IO(i  43  29 

9988 

104  57  12 

9985 

103  10  50 

9981 

101  24  23 

9979 

28 

Sun 

W. 

52    7  12 

9590 

53  46  21* 

9588 

55  25  2S 

9586 

57    4  47 

9585 

Spica 

E. 

83  39  22 

9969 

81  52  2(i 

9961 

80    5  29 

9960 

78  18  31 

9960 

Saturn 

E. 

92  31  16 

9969 

90  44  31 

9968 

88  57  45 

9968 

87  10  59 

9968 

29 

Sun 

W. 

65  21  10 

9585 

67    0  26 

9585 

68  39  42 

9585 

70  18  57 

9587 

Jupiter 

W. 

34  :)0  12 

9368 

36  14  33 

9366 

37  58  56 

9364 

39  43  22 

9964 

Spica 

E. 

69  2:3  40 

9969 

67  36  44 

9963 

65  49  50 

9964 

64    2  58 

9966 

Saturn 

E. 

7^  17  11 

9971 

76  30  29 

9979 

74  43  49 

9974 

72  57  12 

9977 

30 

Sun 

W. 

78  34  3!> 

9596 

80  13  39 

9599 

81  52  36 

9601 

83  31  29 

9604 

Jupiter 

W. 

48  25  42 

9364 

50  10    8 

9366 

51  54  32 

9368 

53  38  53 

9309 

Venus 

W. 

37  23  42 

9641 

39     1  41 

9644 

40  39  m 

9646 

42  17  28 

9649 

Pollux 

W. 

35  48  35 

9986 

37  34  55 

9388 

39  21   12 

9989 

41     7  27 

9999 

Mars 

W. 

34  10  46 

94d9 

35  52  25 

9489 

37  34    3 

9485 

39  15  38 

9486 

Spica 

E. 

55    9  15 

9976 

5:5  22  40 

9978 

51  36    8 

9981 

49  49  40 

9984 

Saturn 

E. 

64    4  58 

9990 

62  18  44 

9994 

60  32  S5 

9997 

58  46  31 

9309 

Antares 

E. 

101    3  27 

9975 

99  16  51 

9978 

97  30  19 

9980 

95  43  50 

9983 

31 

Sun 

W. 

91  44  51 

9691 

93  23  17 

9695 

95     1  38 

9699 

96  39  54 

9633 

Jupiter 

W. 

62  19  55 

9389 

64    3  56 

9384 

65  47  53 

9388 

67  31  45 

9391 

Venus 

W. 

50  25  54 

9664 

52    3  22 

9667 

5.3  40  46 

9671 

55  18    5 

9975 

Pollux 

W. 

49  57  46 

9305 

51  43  38 

9309 

53  29  25 

9319 

55  15    7 

9315 

Mars 

W. 

47  42  47 

9499 

49  24     1 

9503 

51     5  10 

9506 

52  46  15 

9510 

Spica 

E. 

40  58  28 

9300 

39  12  28 

9303 

37  2()  a3 

9307 

35  40  44 

9311 

Saturn 

E. 

49  57  53 

9396 

48  12  32 

9333 

46  27  20 

9339 

44  42  17 

9346 

Autares 

E. 

86  52  32 

9998 

85    6  30 

9309 

83  20  34 

9306 

81  34  43 

9310 

XVIII. 
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OBEENWIOH  MEAN  TIMH. 

LUMAB  DI8TAH0EA. 

KMieMidDlf«eiioo 

Midnight. 

P.L. 

of 

DHL 

XVh. 

P.L. 

of 

DUL 

xvmb. 

P.L. 
of 

XXth- 

P.L. 

of 

DIff. 

18 

Antnres 

W. 

lOl    ^4\ 

9M1 

105  34    5 

9983 

107'    4^ 

9974 

\0i  35  24 

9965 

o  Aquil» 

W. 

57  27    8 

4I&3 

58  36  19 

4107 

59  46  14 

4064 

i'tO  56  51 

4093 

Sun 

E. 

65  20  39 

337S 

63  57  51 

3364 

62  34  53 

3355 

61   II  45 

3315 

19 

o  AqiiilflB 

W, 

60  59  27 

3845 

68  13  43 

381A 

69  28  30 

3786 

70  43  48 

3758 

Foroalbaut 

W. 

3835    2 

9^«8 

39  53    6 

8573 

41  12  10 

8689 

42  32  10 

3474 

8uir 

E. 

54  13  15 

98M 

52  46  57 

8983 

51  24  26 

9979 

49  59  42 

3960 

20 

a  Aquiln 

W. 

77    7  24 

9131 

78  25  25 

8608 

79  43  50 

3587 

81    2  38 

9587 

Fomalbiiut 

W. 

49  24  26 

3978 

50  49    3 

8946 

52  14  18 

9914 

53  40  10 

31A4 

Sun 

E. 

42  52  36 

3SW 

41  26  29 

3189 

40    0    7 

9178 

38  33  31 

8167 

21 

o  Aqiiilie 

W. 

87  41  48 

3481 

89    233 

3486 

90  23  35 

9453 

91  44  52 

3440 

Foroalhaiit 

W. 

60  57  59 

3058 

62  27    7 

3039 

63  56  43 

3007 

65  26  47 

9985 

oPegasi 

W. 

39  58  30 

3343 

41  21  52 

3891 

42  46  14 

3949 

44  II  33 

3197 

Son 

E. 

31  17    9 

3119 

29  49  14 

8104 

28  21    9 

8080 

26  52  54 

3000 

96 

Soif 

W. 

32  24  46 

96S3 

34    2  29 

9644 

a5  40  24 

8636 

37  18  30 

9898 

Re|^liis 
Spiem 

E. 

50  57  36 

»»6 

49  11  31 

9»l 

47  25  19 

9988 

45  39    2 

9984 

E. 

104  58  22 

9995 

103  12  15 

9990 

101  26    1 

8966 

99  39  41 

9989 

27 

Soff 

W, 

45  31  13 

•901 

47  10    6 

9588 

48  49    4 

9986 

50  28    6 

9589 

Re|(iilu8 
Spica 

E. 

36  46  22 

9970 

:M  59  39 

9988 

:«  12  53 

9967 

31  26    5 

9967 

E. 

90  46  45 

9968 

88  59  58 

9966 

87  13    8 

9964 

85  26  16 

9963 

Saturn 

E. 

99  37  52 

9978 

97  51  17 

9974 

96    4  39 

9979 

94  17  59 

9970 

28 

Sun 

W. 

58  44    2 

.    9588 

60  23  18 

9584 

62    2a5 

9583 

63  41  53 

9584 

Spica 

E. 

76  31  32 

9960 

74  44  3:) 

9960 

72  57  35 

9960 

71   10  37 

9961 

HATuaif 

E. 

85  24  12 

9986 

83  37  26 

9988 

81  50  40 

9989 

80    3  55 

9978 

29 

Son 

W. 

71  58  10 

9588 

73  37  21 

9S80 

75  16  30 

9689 

76  55  :J6 

9504 

JcipmcR 

W. 

41  27  49 

9963 

43  12  17 

9309 

44  56  46 

•383 

46  41   14 

9363 

Spicn 

E. 

62  16    8 

9968 

(K)  29  21 

9960 

58  42  36 

•971 

56  55  54 

9973 

Satokn 

E. 

71   10  38 

9979 

(i9  24    7 

•981- 

67  37  40 

9981 

<»  51   17 

•987 

30 

Sun 

W. 

85  10  18 

9807 

86  49    3 

9618 

88  27  44 

9614 

90    6  20 

9618 

JUPITIR 

W. 

55  23  12 

9371 

57    7  28 

9373 

58  51  41 

9376 

60  a5  50 

9379 

Vknus 

W. 

43  55  17 

9659 

45  3:)    2 

9654 

47  10  44 

9667 

48  48  21 

9660 

Pollux 

W. 

42  53  :18 

9994 

44  39  46 

9997 

46  25  50 

•308 

48  II  .50 

9309 

Mars 

W. 

40  57  II 

9489 

42  38  40 

9491 

44  20    6 

8493 

46     1  29 

9497 

Spica 

E. 

48    3  17 

9987 

46  16  58 

9988 

44  30  43 

•998 

42  44  \^\ 

9996  1 

Satorn 

E. 

57    034 

•308 

55  14  43 

9311 

5;)  28  59 

•315 

51  43  22 

9391   1 

Antarea 

E. 

93  57  26 

9966 

92  11    6 

9989 

90  24  50 

•999 

88  38  39 

9995 

1 

31 

So»f 

W. 

98  18    4 

9838 

99  56    8 

9649 

101  34    6 

9846 

103  11  58 

1 
9669 

JUPITKR 

W. 

69  15  32 

9395 

70  59  14 

•396 

72  42  51 

•403 

74  26  22 

9407  , 

Venus 

W. 

56  55  19 

9678 

58  32  28 

9683 

CiO    9  31 

9687 

61  46  28 

9091 

Pollux 

W. 

57    0  44 

8319 

58  46  16 

93« 

60  31  l2 

9397 

62  17    2 

9331 

Mars 

W. 

54  27  15 

9513 

56    8  10 

9517 

57  48  59 

9591 

59  21^  43 

9595  ' 

Spica 

E. 

33  55    0 

9315 

32    9  22 

9990 

30  23  51 

9393 

28  38  25 

9998  ' 

Saturn 

E. 

42  57  24 

9353 

41   12  42 

9361 

39  28  11 

9370 

:J7  43  53 

9379  . 

Aninrea 

E. 

79  48  58 

•314 

78    3  19 

9317 

76  17  45 

9999 

74  32  17 

•196 
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AT  GREENWICH  APPARENT  NOON. 


t 

s 

^ 

e 

• 

• 

5 

5 

%« 

«4 

o 

e 

K 

>» 

il 

<s 

P 

Q 

Sat 

8UX. 

Mou. 

Tues. 
Wed. 
Tbur. 

Frid. 
Sat. 

SUN. 

Mod. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mou. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

SUN. 

Mon. 


1 
2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Eight  Asoension. 


h     m        fl 

4  36  25.17 
4  40  30.91 
4  44  37.02 

4  48  43.48 
4  52  50.28 

4  56  57.40 

5  1  4.83 
5  5  12.55 
5     9  20.55 

5  13  28  80 
5  17  37.30 
5  21  46.02 

5  25  54.94 
5  30  4.05 
5  34  13.32 

5  38  22.73 
5  42  32.25 
5  46  41.87 

5  50  51.55 
5  .55     1.26 

5  59  10.99 

6  3  20.70 
6  7  30.36 
6  11  39.94 

6  15  49.43 
6  19  58.78 
6  24    7.98 

6  28  17.00 
6  32  25.81 
6  36  34.39 

6  40  42.72 


Dlff.  for 
I  Hour. 


o.2:n 

0.247 
0.262 

0.276 
0.290 
0.303 

0.316 
0.328 
0.339 

0.349 
0.359 
0.368 

0.376 
0.383 
0.389 

0.394 
0.-398 
0.402 

0.404 
0.405 
0.405 

0.404 
0.401 
0.397 

0.392 
0.386 
0.379 

0.371 
0.362 
0.352 


10.341 


Apparent 
Deolination. 


// 


N.22  3  54.5 

22  11  52.3 

22  19  26.9 

22  26  38.1 

22  33  25.8 

22  39  49.9 

22  45  50.2 

22  51  26.5 

22  56  38.8 


23  1 
23  5 
23    9 


27.0 
51.0 
50.6 


23  13  25.8 
23  16  36.4 
23  19  22.5 

23  21  43.8 
23  23  40.4 
23  25  12.3 

23  26  19  3 
23  27     1.5 

23  27  18.8 

23  27  11.2 
23  26  38.8 
23  25  41.6 

23  24  19.5 
23  22  32.8 
23  20  21.3 

23  17  45.2 
23  14  44.6 
23  11   19.5 

N.23    7  30.2 


Dlff.  for 
1  Hour. 


+20.39 
19.43 
18.46 

+IT.48 
16.50 
15.51 

+  I4.5{ 
13.51 
12.51 

+  11.50 

10.49 

9.47 

+  8.45 
7.43 
6.40 

+  5.37 
4.34 
3.31 

+  2.28 

1.24 

+  0.20 

-  0.83 
1.87 
2.90 

-  3.93 
4.96 
5.99 

-  7.01 
8.03 
9.05 

-10.06 


Senii. 
diameter. 


Sidereal 
Time  of 

Semi- 
diameter 
Passing 
Meridian 


5  48.41 
5  48.28 
5  48.16 

5  48.04 
5  47.92 
5  47.80 

5  47.69 
5  47.58 
5  47.47 

5  47.37 
5  47.27 
5  47.17 

5  47.07 
5  46  98 
5  46.89 

5  46.81 
5  46.73 
5  46.66 

5  46.59 
5  46.53 
5  46.47 

5  46.42 
5  46.38 
5  46.34 

5  46.30 
5  46.27 
5  46.25 

5  46.23 
5  46.22 
5  46.21 


15  46.20 


68.41 
68.46 
68.51 

68  56 
68.61 
68.66 

68.71 
68.75 

68.78 

68.81 
68.84 
68.87 

68.90 
68.92 
68.94 

68.95 
68.96 
68.97 

68.97 
68.97 
68.97 

68.97 
68.96 
68.95 

68.94 
68.92 
68.90 

68.87 
68.84 
68.81 

68.78 


Sqaatloa  of 

Time, 

to  be 
Sabtraoted 

from 


Added  to 

Apparent 

Time. 


m  a 

2  26.74 

2  17.59 

2  8.06 

1  58.19 

1  47.97 

1  37.44 

1  26.60 

1  15.47 

1  4.06 

0  52.40 

0  40.49 

0  28.36 


0 
0 


16.03 
3.52 


0  9.16 

0  21.97 

0  34.90 

0  47.93 

• 

1  1.01 
1  14.13 
1  27.26 

1  40.38 

1  53.44 

2  6.43 

2  19.32 

2  32.08 

2  44.69 

2  57.11 

3  9.33 
3  21.32 

3  33.06 


D'dL  fbr 
1  Hoar. 


0.374 
0.389 
0.404 

0.418 
0.432 
0.445 

0.458 
0.470 
0.481 

0.491 
0.501 
0.510 

0.518 
0.525 
0.531 

0.536 
0.541 
0.544 

0.54G 
0.547 
0.547 

0.545 
0M3 
0.539 

0.534 
0.i>28 
0.521 

0.513 
0.504 
0.494 

0.483 


KoTC— The  mnan  time  of  aemidiameter  paiaias;  may  bo  fonbd  by  sabtraotlng  0*.lO  from  the  sidereal  time. 

The  sign  +•  prefixed  to  the  lioariy  ohaage  of  docliuivcioa  tnilioat,es  that  uorlta  Ueclinations  are  iuoreaaiogi 
the  sign  —  indicates  that  north  decimations  are  decreasing. 


II. 


JUNE,  1895. 


93 


AT  GBBBNWIOH  MBAIT  NOOK 


i 
I 


Sat. 

SUN. 

Mod. 

T»e«. 

,Wed. 

Thar. 

Frid. 
Sat 

SUK. 

i  Mod. 
Tae6* 
Wed. 

Thar. 
Prid. 
SaU 

SUN. 

Moo. 

Taes. 

Wed. 

Thar. 
Frid.. 

Sat 

BUN. 

Mod. 

Toes. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mod. 


8 

9) 

I 

o 


1 

2 
3 

4 
5 

6 

7 
8 
9 

la 
11 

12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Appftitnit 
Blghl  AMeatioo. 


b      m      i 

4  36  25.59 
4  40  31.30 
4  44  37.38 

4  48  43.82 
4  52  50.59 

4  56  57.68 

5  1  5.07 
5  5  12.76 
5  9  20.73 

5  13  28.95 
5  17  37.42 
5  21  46.10 

5  25  5199 
5  30  4.06 
5  34  13.30 

5  38  22.66 
5  42  32.15 
5  46  41.73 

5  50  51.38 
5  55  1.05 

5  59  10.74 

6  3  20.U 
6  7  30  03 
6  11  39.58 

6  15  49  03 
6  19  58  34 
6  24  7.51 

6  28  16.49 
6  32  25.26 
6  36  3381 

6  40  42.11 


DlflU  for 
1  Hour. 


10.230 
I0.*i46 
10.261 

10.275 
I0.2«» 
10.302 

10.314 
I0.32« 

I0.:m 

10.348 
10.357 
10.366 

10.374 
\0.'\8\ 
10.387 

10.31)2 
10.396 
10.400 

10.402 
10.403 
10.403 

10.402 
I0..399 
10.396 

I0.:i9l 
10.385 
10.378 

10.370 
10.361 
10.351 

10.340 


▲pptfent 
DeeUiiAtioo. 


N.22  3  55.3 
22  11  53.1 
22  19  27.6 

22  26  38.7 
22  33  26.4 
22  39  50.3 

22  45  50.5 
22  51  26.8 

22  56  39.1 

23  1  27.2 
23  5  51.2 
23  9  50.7 

23  13  25.8 
23  16  36.4 
23  19  22.5 

23  21  43.8 
23  23  40.4 
23  25  12.3 

23  26  19.3 
23  27  1.5 
23  27  18.8 


Diff.  for 
IHoar. 


+20.39 
19.42 
18.45 

+17.47 
16.49 
15.50 

+14.51 
13.51 
12.51 

+11.50 

10.49 

9.47 

+  8.45 
7.43 
6.40 

+  5.37 
4.34 
3.31 

+  2.2H 

1.24 

+  0.20 


23  27  11.3  -0.8:» 
23  26  38.9  I  1.87 
23  25  41.7       2.90 


23  24  19.7  -  3  93 

23  22  33.0  4.96 

23  20  21.5  5.99 

23  17  45.5  -  7.01 

23  14  45.0  8.03 

23  11  20.0  9.05 

! 

N.23    7  30.7  -10.06 


BqaatkNiof 

Time, 

to  be 

Ailded  to 


Subtracted 

from 
Mean  Time. 


m       s 

2  26.73 

2  17.57 

2  8.05 

1  58.18 

1  47.96 

1  37.43 

1  26.59 

1  15.46 

1  4.05 

0  52.39 

0  40.49 

0  28.36 

0  16.03 

0  3.52 


TM 


0  21.97 

0  34.90 

0  47  92 

1  1.00 
1  14.12' 
1  27.25 

1  40.36 

1  53.43 

2  6.41 

2  19.30 

2  32.06 

2  44.66 

2  57.09 

3  21.29 


Diftfor 
IHoor. 


0.373 
0..389 
0.404 

0.418 
0.432 
0.445 

0.458 
0.470 
0.481 

0.491 
0.501 
0.510 

0.518 
0.525 
0.531 

0.536 
0.541 
0.544 

0.546 
0.547 
0.547 

0.545 
0.543 
0.539 

0.534 
0.528 
0.521 

0.513 
0.504 
0.494 


3  38.03       0.483 


Vow.— Tkeeemidiameter  for  tutsan  qood  niAy  be  aeaamaU  the  Mine  ae  that  for  apparent  noon. 

TlMtisn  +  prefixed  to  the  buorly  oUauiceof  declinatiun  iodioatea  that  north  decllnatlona 
«•  Infennlngi  the  alga  —  indioatee  that  north  decUnationa  are  deoreaainK. 


Tlma, 
or 
Riffht 

of 
MmbSu. 


4  38  52.32 
4  42  48.87 
4  46  45.43 

4  50  41.99 
4  54  38.55 

4  58  35.11 

5  2  31.67 
5  6  28.22 
5  10  21.78 

5  14  21.34 
5  18  17.90 
5  22  14.46 

5  26  11.02 
5  30  7.58 
5  34     4.14 

5  38  0.70 
5  41  57.25 
5  45  53.81 

5  49  50.37  I 
5  53  46.93 

5  57  43.49 

6  1  40.05 
6    5  36.61  i 
6     9  33.17 

6  13  29.72 
6  17  26.28 
6  21  22.81 

6  25  19.40 
6  29  15.96 
6  33  12.52 

6  87    9.08 


IHff.  for  1  Hour, 

-f9'.H565. 
(Table  III.) 
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IIL 


AT  GBBENWIOH  llfEAN  NOON. 

• 

g 

i 

THE  SUITS 

9      - »M^     ^    ■ 

^0 

• 

• 

TRUE  LOHOITimX. 

Iiogeritam 

of  the 

Bedlna  Tector 

Mom  The 

1 

e 

1 

DilL  for 
IHoor. 

LATITUDB. 

of  the 
Xerth. 

Dim  for 
IHonr. 

of 
SIdereelHooB. 

X 

V 

152 

70  42  2ir2 

41  57?5 

HsCee 

+  0J2 

0.0061774 

•^24.9 

19  17  57.46 

2 

153 

71  39  48.6 

39  24.7 

143.61 

-  0.02 

0.0062363 

24.2 

19  14     1.55 

3 

154 

72  37  14.9 

36  50.8 

143.57 

0.12 

0.0062937 

23.6 

19  10    5.64 

4 

155 

73  34  39.9 

34  15.6 

143.59 

-0.23 

0.0063494 

+23.0 

19     6    9.72 

5 

156 

74  32    3.9 

31  39.4 

143.48 

0.31 

0.0064039 

22.4 

19    2  13.81 

6 

157 

75  29  26.9 

29    2.2 

143.44 

0.36 

0.0064568 

21.9 

18  58  17.90 

7 

158 

76  26  48.9 

26  24.1 

143.40 

-  0.38 

0.0065087 

+21.4 

18  51  21.99 

8 

159 

77  24  10.1 

23  45.1 

143.37 

0.38 

0.0065595 

20.8 

18  50  26.07 

9 

160 

78  21  30.6 

21     5.4 

143.34 

0.34 

0.0066088 

20.3 

18  46  30.16 

10 

161 

79  18  50.4 

18  25.0 

143.31 

-  0.28 

0.0066568 

+19.7 

18  42  34.25 

11 

162 

80  16    9.7 

15  44.1 

143.29 

0.18 

0.0067035 

19.1 

18  38  38.33   1 

12 

163 

81  13  28.4 

13    2.6 

143.27 

-0.07 

• 

0.0067485 

18.5 

18  34  42.42 

13 

164 

82  10  46.8 

10  20.8 

143.26 

+  0.05 

0.0067921 

+17.8 

18  30  46  51 

14 

165 

83    8    4.7 

7  38.5 

143.24 

0.18 

0.0068339 

17.0 

18  26  50.60 

15 

166 

84    5  22.3 

4  55.9 

143.23 

0.32 

0.0068738 

16.2 

18  22  54.68 

16 

167 

85    2  39.6 

2  13.0 

143.22 

+  0.44 

0.0069117 

+15.4 

18  18  58.77 

17 

168 

85  59  56.7 

59  29.9 

143.21 

0.55 

0.0069476 

14.5 

18  15    2.86 

18 

169 

86  57  13.5 

56  46.5 

143.19 

0.66 

0.0069811 

13.5 

18  11     6.94 

19 

170 

87  54  30.1 

54    2.9 

143.18 

+  0.73 

0.0070124 

+12.5 

18    7  11.03 

20 

171 

88  51  46.3 

51   19.0 

143.17 

0.78 

0  00704 1 1 

11.5 

18    3  15.12 

21 

172 

89  49    2.3 

48  34.8 

143.16 

0.79 

0.0070673 

10.4 

17  59  19.20 

22 

173 

90  46  17.9 

45  50.2 

143.14 

+  0.77 

0.0070908 

+  9.3 

17  55  23.29 

23 

174 

91  43  33.2 

43     5.3 

143.13 

0.72 

0.0071117 

a2 

17  51  27.38 

21 

175 

92  40  48.0 

40  19.9 

143.11 

0.64 

0.0071301 

7.1 

17  47  31.47 

25 

176 

93  38    2.5 

37  34.2 

143.10 

+  0.55 

0.0071458 

+-6.0 

17  43  35.r»5 

26 

177 

94  35  16.6 

34  48.1 

143.08 

0.43 

0.0071590 

5.0 

17  39  39.64 

27 

178 

95  32  30.3 

32     1.6 

143.06 

0.31 

0.0071699 

4.0 

17  35  43.73 

28 

179 

96  29  43.5 

29  14.6 

143.04 

+  0.17 

0.0071784 

♦  3.0 

17  31  47.81 

29 

180 

97  26  56.3 

26  27.2 

143.03 

+  0.04 

0.007 1816 

S.I 

17  27  51.90 

30 

181 

98  24    a7 

23  39.4 

143.01 

-0.08 

0.0071886 

1^ 

17  23  55.99 

31 

182 

99  21  20.7 

20  51.2 

142.99 

-0.19 

0.0071909 

+-0.6 

17  20    0.08 

Hon 

L— Tbe 

■ambers  im  aolania  X  oorrMpoad  to  the  tn 
oMea  eqainox  of  Jennary  <M.O. 

te  equiaox  of  the  4etei  li  eola 

mnX'u 

DiS,  for  1  Hour, 
— 9«.8296. 
nM>leIL) 
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OBBBNWIOH  MBAN  TIMB. 

• 

i 

TUB  MOOITS 

1 

• 

! 

SSHTDIAHVTKR. 

HOBIZOITTAL  PARALLAX. 

UPPER  TRANSIT. 

AOB. 

HOMU 

lOdBigbt. 

Vooa. 

Dlff.  for 
1  Hoar. 

MUid^t. 

Dift  for 
IHonr. 

. 

KaridUaor 
Orociiiwieh. 

J>m,  for 
1  Hoar. 

Hooa. 

1 

16      6^2 

*       t0 

16    4.0 

58  59.6 

-4K66 

58  5f.3 

-0.73 

h      m 

7  17.5 

m 
1.95 

d 

8.0 

2 

16     1.5 

15  58.7 

58  42.1 

0.80 

58  82.0 

0.88 

8    4.4 

1.97 

9.0 

3 

15  55.7 

15  52.4 

58  20.9 

0.96 

58    8.9 

1.03 

8  52.4 

9.04 

10.0 

4 

15  49.0 

15  45.3 

57  56.1 

-I.IO 

57  42.5 

•1.17 

9  42.5 

9.14 

11.0 

5 

15  41.3 

15  37.2 

57  28.1 

1.93 

57  13.0 

1.98 

10  352 

9.95 

12.0 

6 

15  33.0 

15  28.6 

56  57.4 

l.3S< 

66  41.4 

1.35 

11  30.4 

9.33 

13.0 

7 

15  24.2 

15  19.7 

56  25.1 

-1.36 

56    8.8 

-1.35 

12  26.7 

9.35 

14.0 

8 

15  15.4 

15  11.1 

55  52.7 

1.33 

55  37.0 

1.98 

13  22.3 

9.98 

15.0 

9 

15    7.0 

15    3J2 

55  22.0 

I.VI 

55    7.9 

1.13 

14  15.6 

9.15 

16.0 

10 

14  59.6 

14  56.5 

54  54.9 

-1.03 

54  43.3 

-0.90 

15    5.3 

1.99 

17.0 

11 

14  53.7 

14  51.5 

54  33.3 

0.76 

54  25.1 

0.60 

15  51.4 

1.86 

16.0 

12 

14  49.8 

14  48.7 

54  18.9 

0.43 

• 

54  14.9 

-0.94 

16  34.3 

1.73 

19.0 

13 

14  48.3 

14  48.5 

54  13.2 

-0.04 

54  14.0 

+0.16 

17  14.9 

1.66 

20.0 

14 

14  49.3 

14  50.9 

54  17.1 

+0  37 

54  22.9 

0.59 

17  54.4 

1.63 

21.0 

15 

14  53.2 

14  56.1 

54  31.2 

O.fc^O 

54  42.0 

1.00 

18  33.7 

1.66 

22.0 

16 

14  59.7 

15    4.0 

54  55.3 

+1.'^ 

55  10.9 

+1.39 

19  14.3 

1.74 

23.0 

17 

15    8.8 

15  14.2 

55  28.7 

1.56 

55  48.4 

1.79 

19  57.5 

1.87 

24.0 

18 

15  20.0 

15  26.2 

56    9.9 

1.85 

56  32.7 

1.94 

20  44.6 

9.05 

25.0 

19 

15  32.7 

15  39.3 

56  56.4 

+«.oo 

57  20.8 

+9.03 

21  36.6 

9.9H 

26.0 

20 

15  46  0 

15  52.5 

57  45.2 

a.o2 

58    9.2 

1.96 

22  34.0 

9.50 

27.0 

21 

15  58.8 

16    4.7 

58  32  2 

1.86 

58  53.8 

1.79 

• 

23  35.9 

9.64 

28.0 

22 

16  10.0 

16  14.7 

59  13.4 

41.54 

59  30.7 

+1.39 

6 

29.0 

23 

16  18.6 

16  21.7 

59  45.1 

1.08 

59  56.5 

0.89 

0  39.8 

9.66 

0.6 

24 

16  24.0 

16  25.3 

60    4.7 

+0.55 

60    9.6 

+0.96 

1  42.5 

9.55 

1.6 

25 

16  25.7 

16  25.2 

60  11.0 

-0.01 

60    9.3 

-0.96 

2  41.6 

9.37 

2.6 

26 

16  24.0 

16  22.0 

60    4.7 

0.50 

59  57.4 

0.70 

3  36.4 

9.19 

3.6 

27 

16  19.4 

16  16.2 

59  47.8 

0.88 

59  36.2 

1.03 

4  27.3 

9.06 

4.6 

28 

16  12.6 

16    8.7 

59  23.0 

-1.15 

59    8.6 

-1.94 

5  15.5 

1.98 

56 

29 

16    4.5 

16    0.1 

58  53.2 

1.31 

58  37  2 

1.35 

6    2.6 

1.96 

66 

30 

15  55.7 

15  51.2 

58  20.8 

1.38 

58    4.2 

1.38 

6  50.0 

9.00 

7.6 

31 

15  46.6 

15  42.2 

57  47.6 

-1.38 

57  81.2 

-1.35 

7  38.9 

9.08 

8.6 
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V. 


• 

OBBBNWICH  MEAlf  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Ri|tl>^-^*^*>''<>'>- 

DIfffor 
llCinate. 

DeeUDAtloB. 

Diftfer 
IMiaate. 

Hoar. 

Right  AioettrioiK 

DHeibr 
1  MiBiiU). 

DeoUaatioii. 

DUE  for 
1  Minute. 

8A' 

ruuDi 

\Y  1. 

MONDAY  3. 

0 

II  42  33*77 

a 

N.  1  id  5^8 

I6J88 

0 

b     m      • 

13  21  47.33 

• 
9.1069 

S.1I  44  525 

15.115 

1 

II  44  37^ 

9Mta 

0  54  17.5 

16.688 

1 

13  23  53.83 

9.1008 

1 1  59  .57.4 

15.049 

2 

1 1  46  40.77 

9UI574 

0  37  36.2 

16.687 

2 

13  26    0.51 

9.1198 

12  14  58.3 

14.98^ 

3 

II  48  44.19 

tMM 

0  20  55.0 

16.684 

3 

13  28    7.37 

9.1158 

12  29  55.2 

14.913 

4 

1 1  50  47^ 

9M68 

N.  0    4  14.1 

16.678 

4 

13  30  14.41 

9.1189 

12  44  47.9 

14.849 

5 

II  52  50.88 

t.oaM 

a  0  12  26.4 

16.679 

5 

13  32  21.64 

9.1990 

12  5!>  36.3 

14.771 

6 

11  54  54.16 

S.0M4 

0  29    6.5 

16.664 

6 

13  34  2!l.05 

9.1951 

13  14  20.4 

14.698 

7 

II  56  57.41 

t.0540 

0  45  46.1 

I6JS6 

7 

13  36  3(1.65 

9.1994 

13  2t>    0.1 

140»4 

8 

II  59    0.64 

9M» 

1    2  25.1 

16.645 

8 

13  :)8  44.46 

9.1318 

13  43  35;j 

14.518 

9 

12    1    3.84 

S.0633 

1   19    3.5 

16.634 

9 

13  40  52.47 

9.1359 

13  58    5.9 

14,479 

10 

12    3    7.03 

9.0531 

1  35  41.2 

16.631 

10 

13  43    0.68 

9.1386 

14   12  31.9 

14.394 

11 

12    5  10.21 

t.06O 

1  52  18.0 

16.606 

11 
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101  45  56 

9760 

10!)  21   16 

9771 

104  56  22 

9789 

106  31  14 

9799 

Mars 

W. 

68    4  56 

9633 

69  43    6 

9643 

71  21    2 

9854 

72  58  44 

9664 

Vrnus 

W. 

56  48  39 

9789 

58  23  48 

9779 

59  58  44 

9769 

61  33  26 

9790 

Regiilim 

W. 

51  53  33 

9433 

53  36  21 

9449 

55  18  56 

9459 

57    1  17 

9469 

A II  Ul  1*68 

E. 

48    3    1 

9439 

46  20  12 

9441 

44  37  36 

9461 

42  55  14 

9461 

o  Aqiiilv 

E. 

100  15  .2 

3913 

98  49    8 

3915 

97  23  17 

3890 

95  57  31 

3994 

xvra. 
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LUNAR  DI8TAK0B& 


aadDlr«otkMi 


18  a  Aquilv  W 
Fomalbaut  W 
aPegui  W 
Soil  E 

19  a  Aquila  W 
Fotnalbaat  W 
aPegasi  W 
Son  E 

20  Fotnalhaut  W, 
1  PegMi  W 
Scrii  E 

34     Son  W 

Spica  E 

HATumR  £ 

25  Soif  W 
Spiea  E 
SAToaif  E 

26  Son  W 
Spica  E 
SATomir  E 
Antarea  E 

27  Soir  W. 

Mars  W 

Spica  E 

Satoen  E 

Antarea  E 

28  Soif  W. 
MAaa  W 

VmnvB  W 

Satviui  E 

Antaras  E 

29  Suit  W. 
MAEa  W 

VR508  W 

Regiiliia  W 

Antarea  E 

aAquibs  £ 

30  Son  W 
MAEa  W 
VKNoa  W 
Reictilua  W, 
Antarea  E 
a  Aquiba  E 


Midnigfat. 


9l2i  23 

68  29  48 
46  58  57 

50  0  14 

105  17  30 

60  45  58 

58  57  35 
37  56  39 

93  28  7 
71  34  54 
25  33  46 

28  39  47 
80  55  6 
88  50  22 

42  13  7 
66  J5  24 
74  14  52 

55  45  54 

51  40  J I 

59  44  41 
97  34  17 

69  10  48 
34  33  30 
37  14  31 
45  26  5 
83    8  23 

82  23  38 
48  8  49 
37  28  52 
31  25  27 
68  55  16 

95  22  14 

61  29  57 
50  25  44 
44  59  59 
54  56  40 

105  58  37 

108  5  52 
74  36  12 
63  7  55 
58  43  24 
41  13  6 

94  31  50 


P.L. 
of 


»« 


9079 


9#7 
9199 
9159 

9<74 
9149 
9179 


9919 
9196 

9S9I 


9919 


9419 
9315 

9717 


9797 
9394 


9919 


9874 
9610 
9479 
9471 

ani 


XVh. 


95  4^48 
70  0  15 
48  26  16 

48  30  56 

106  40  4 
82  19  54 
60  30  21 
36  24  45 

95  4  57 
73  11  49 
23  59  56 

30  21  5 
79  5  6 
87  0  52 

43  54  57 
64  25  38 
72  25  40 

57  27  3 

49  51  22 
57  56  36 

95  45  27 

70  50  37 
36  16  8 
35  27  10 
43  39  52 
81  21  0 

84  1  46 
49  49  46 
39  6  46 
29  42  6 
67  938 

96  58  31 

63  9  3 

52  1  48 
46  43  43 

53  12  54 
104  32  47 

109  40  16 
76  13  27 

64  42  10 
60  25  17 
39  31  12 
93  6  17 


P.L. 

or 

Dift 


9499 
9989 

9104 


9978 


9198 
9199 

9479 
9191 
9174 


9199 
9991 

9191 


9448 


A 
9845 


9855 

9430 


9799 


9737 
9403 


3919 
9914 


9481 
9481 


xvmk. 


97^ 


423 

71  31  10 
49  54  21 

47  1  19 

108  2  39 
83  54  15 
62  3  41 
34  52  33 

96  42  6 
74  49  10 
2226  0 

32  233 
77  15  5 
85  11  22 

45  36  44 
62  35  57 
70  36  34 

59  8  4 

48  2  42 
56  8  43 
93  56  46 

72  30  15 
37  58  34 

33  40  2 
41  53  56 
79  33  49 

85  39  40 
51  30  29 
40  44  27 
27  59  14 

65  24  13 

98  M  33 
64  47  55 
53  37  39 
48  27  14 
51  29  22 
103  6  53 

111  14  26 
77  50  28 

66  16  12 
62  6  57 
37  49  32 
91  40  52 


P.L. 

of 

Dlft 


9087 
9019 


9891 


9138 
9159 

9478 
9155 
9178 

9519 
9199 
9911 
9199 

9B77 
9457 


9U9 


9459 


9739 
9813 
9747 
9419 
9419 
9919 


9491 
9490 


XXP^ 


9^26  1§ 

73  232 
51  23  II 

45  31  21 

109  25  14 
85  28  59 
63  37  35 
33  20  3 

98  19  32 

76  26  57 
20  52  3 

3344  9 
75  25  4 
83  21  52 

47  18  28 
60  46  22 
68  47  34 

60  48  56 

46  14  13 

54  21  2 
92  8  15 

74  9  41 

39  40  48 
31  53  7 

40  8  19 

77  46  51 

87  17  20 
53  10  58 
42  21  54 
26  16  55 
63  39  2 

100  10  22 

66  26  32 

55  13  16 
50  10  31 
49  46  4 

101  40  58 

112  48  22 
79  27  15 

67  50  1 
63  48  23 
36  8  5 
90  15  37 


P.L. 

of 

JHW. 


9415 


9997 


9770 
9801 
9938 


9831 
9997 


9139 
9159 

9491 
9159 
9194 


9495 

9971 


9541 
9979 


9344 


9750 


9756 
9493 
9499 
9911 


9704 
9041 
9901 
9500 
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AT  GREENWICH  APPARENT  NOON. 


1 


7 

a 


THE  smra 


• 


\i 


Wed. 


Tkmr.     4 
Piid.  ,   5 


Mott.      8 
9 


Wed.  10 
11 
IS 

SU.     !l3 

«rar.  14 

15 


1€ 
17 
18 


Prid.  ;19 
Sdit.     .20 

8UJr.  21 

I 

Tmb.   s 
Wed.    24 


Frid.    » 

27 


«rX  28 
Mob.  29 
Tmm.  aO 
Wed.    31 

Tlisr.  i32 


b     a 

€  40 
C44 

€  48 


€  53    5i» 


I 


€  57  13.12  i  l9Jt90 
7     1  19^11  I0.»5 


7  5 
7  9 
7  13 


7  17  43.32 
7  21  4&17 

7 


7  29  56.57 
7  M  0.10 
7  38    3.16 


10 
10 


7  42  5.74 
7  46  7.83 
7  50    9.40 

7  54  10.45 

7  58  10.96 

8  2  10.92 

8  6  10.32 
8  10  9.14 
8  14    7.37 

8  18  5.01 
8  23  2.04 
8  25  58.46 

8  29  54J27 
8  33  49.45 
8  37  44.01 
8  41  37.94 


10.211 
10.193 
10.175 

I0.IS7 
10.137 
10.117 

10.097 
I0.07S 
10. 


i0.03t 
10.010 


9.914 
S>.e«4 


8  45  31J25      9.7t)e 


9.^12 

9.7W 
9.734 


NJ23 


0 


7  30.2  ^19M 
33    3  16.6;    I 
22  58  38.81 


I2J7 


I 


23  53  37.1  -13.07 
23  48  11.6;  14.06 
32  42  22.3'    15.06 


9.4  -16.03 
1  ■    17.00 
17.97 


23  36 
32  29 
32  22 


32  15  ia6  -1833 
32  7  34.8  I9J9B 
31  59  16.1  ■   20.83 

■ 

31  50  44.8  -91.77 
31  41  51.0  22.71 
31  32  34.9 

■ 

31  32  56.7 
21  13  56.6 
31     3  34.9 ; 

i 

20  51  51.7  -27.24 
20  40  47.31  26112 
20  29  32.0 


20  17  36.0  -29.84 

20    5  29.5  30.69 

19  53    3.9  31.52 

I 

19  40  16.5  -32.34 

19  27  ia4  33.15 
19  13  45.1 


19  0  0.7 
18  45  57.7 
18  31  36.1 
18  16  56.5 


74 


14 

37.0t 


N.18      1   590   -37.76 


ky»« 


15  46J20 
15  46.20 
15  46l31 

15  46.21 
15  46.32 
15  46J23 

15  46.25 
15  46.27 
15  46J29 


15 
15 
15 


15  46.43 
15  46.46 
15  46.50 

15  46.55 
15  46.61 
15  46.67 

15  46.73 
15  46.80 

15  46.88 

15  46.96 
15  47.05 
15  47.14 

15  47J24 
15  47.34 
15  47.45 

15  47.56 
15  47.68 
15  47.80 
15  47.92 

15  48.05 


•MS 


68.78 
68.75 
68.71 

68.67 
68.62 
68l57 


6a47 
6a41 


68.17 
68.10 
6a03 

67.96 
67.88 
67.80 

67.73 
67.e 
67.57 

67.49 
67.41 


67.16 
67.08 

66.99 
66.91 


66.74 


3  33.06 
3  44.53 

3  55.70 

4  f  .56 
4  17.10 
4  27.30 

4  37.14 
4  46.61 

4  55.69 

5  4.38 
5  12.65 
5  20.49 

5  37.90 
5  34.85 
5  41.34 

5  47.34 
5  52.85 
5  57.85 


6 

6  6J27 

6  9.66 

6  12.50 

6  14.75 

6  16.42 

6  17.50 

6  nss 

6  17.84 

6  17.09 

6  15.72 

6  13.r2 

6  11.11 

6  7.87 


Die 
IH 


0.483 
0.471 
0.469 


0.432 
0.417 

0.402 
0.386 
OuT/O 

0.353 
0.336 
0.318 

0.299 
0.»> 
0.260 

0.240 
0.219 
0.197 

0.175 
0.153 
0.130 

0.106 
0.082 
0.057 

0.032 
0.007 
0.018 

0.041 
0.070 
0.096 
0.122 

0.148 


n. 
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AT  OBEEKWIOH  MEAN  NOOK. 


t 

i 
1 

1 

i 

«« 

%4 

e 

e 

K 

K 

i 

& 

Men. 

1 

Tues. 

2 

Wed. 

3 

Thar. 

4 

Frid. 

5 

Sat 

6 

SUN. 

7 

Mod. 

8 

Toes. 

9 

Wed. 

10 

Thar. 

11 

Frid. 

12 

Sat. 

13 

SUN. 

14 

Mod. 

15 

Taea. 

16 

Wed. 

17 

Thar. 

18 

Frid. 

19 

Sat 

20 

SUN. 

21 

Hon. 

22 

Taes. 

23 

Wed. 

24 

Thar. 

25 

Frid. 

26 

Sat 

27 

SUN. 

28 

Mod. 

29 

Toes. 

30 

Wed. 

31 

Thar. 

32 

THE  SUITS 


▲ppamt 
Blgbt 


km. 
6  40  42.11 

6  44  50.13 
6  48  57.86 

6  53  5.29 

6  57  12.39 

7  1  19.14 

7  5  25.54 
7  9  31.57 
7  13  37.21 

7  17  42.45 
7  21  47.28 
7  25  51.69 

7  29  55.65 
7  33  59.16 
7  38  2.21 

7  42  4.77 
7  46  6.84 
7  50  8.40 

7  54  9.44 

7  58  9.94 

8  2  9.89 

8  6  9.29 
8  10  8.10 
8  14  6.34 

8  18  3.97 
8  22  1.01 
8  25  57.43 

8  29  53.24 
8  33  48.43 
8  37  42.99 
8  41  36.94 

8  45  30.26 


DUKfor 
IHoar. 


0.340 

o.a^d 

0.316 

0.303 
0.989 
0.274 

0.259 
0.243 
0.227 

0.210 
0.192 
0.174 

0.156 
0.137 
0.117 

0.097 
0.076 
0.054 

0.032 
0.009 
9.986 

9.963 
9.939 
9.914 

9.889 
9.864 
9.838 

9.812 
9.787 
9.761 
9.735 

9.709 


▲ppAreat 

DtdlBAttOO. 


N.23  7  30.7 
23  3  17.2 
22  58  39.6 

22  53  38.0 
22  48  12.6 
22  42  23.4 

22  36  10.6 
22  29  34.4 
22  22  34.8 

22  15  12.2 
22  7  26.4 
21  59  17.9 

21  50  46.8 
21  41  53.1 
21  32  37.1 

21  22  59.0 
21  12  59.1 
21  2  37.4 

20  51  54.4 
20  40  50.1 
20  29  24.9 

20  17  39.0 
20  5  32.7 
19  53  6.2 

19  40  19.8 
19  27  13.8 
19  13  48.6 

19  0  4.3 
18  46  1.3 
18  31  39.8 
18  17  0.2 

N.  18  2  2.8 


Diftfor 
IHoar. 


-10.06 
11.07 
12.07 

-13.06 
14.05 
15.04 

-16.02 
16.99 
17.96 

-18.92 
19.88 
20.83 

-21.77 
22.70 
23.63 

-24.54 
25.45 
26.35 

-27.24 
28.12 

28.98 

-29.83 
30.68 
31.52 

-32.34 
33.15 
33.95 

-34.74 
35.51 
36.27 
37.02 

-37.76 


to  be 
Sabiraeted 
froin 
Time. 


3  33.03 
3  44.50 

3  55.67 

4  6.53 
4  17.06 
4  27.27 

4  37.11 
4  46.58 

4  55.66 

5  4.35 
5  12.62 
5  20.47 

5  27.87 
5  34.82 
5  41.31 

5  47.32 
5  52.83 

5  57.83 

6  2.31 
6  6.25 
6    9.65 

6  12.49 
6  14.74 
6  16.42 

6  17.50 
6  17.98 
6  17.84 

6  17.09 

6  15.73 

6  13.73 

6  11.12 


Did:  for 
IHoor. 


6      7.88       0.148 


• 
0.483 

0.471 

0.459 

0.446 
0.432 
0.417 

0.402 
0.386 
0.370 

0..353 
0.336 
0.318 

0.299 
0.280 
0.260 

0.240 
0.219 
0.197 

0.175 
0.153 
0.130 

0.106 
0.082 
0.057 

0.032 
0.007 
0.018 

0.044 
0.070 
0.096 
0.122 


Van.— Th«ft««ldiMaetor  for  niMui  noon  nuiy  be  AManed  Ihe  MMne  «•  that  for  ftppareat  aoom. 

Tbe  eliCB  — >  preflKed  to  the  hourly  ohiuixeof  deolioatioo  Indioatee  thiU  north  deolUubiiooe 


OdefMl 


or 
RlfCht 

of 
MmbSuii. 


h     m 

6  37 
6  41 
6  45 


9.08 
5.64 
2J20 


6  48  58.75 
6  52  55.31 

6  56  51.87 

7  0  48.43 
7  4  44.99 
7     8  41.55 

7  12  38.10 
7  16  34.66 
7  20  31.22 

7  24  27.78 
7  28  24.34 
7  32  20.90 

7  36  17.45 
7  40  14.01 
7  44  10.57 

7  48  7.13 
7  52  3.69 
7  56    0.24 

7  59  56  80 

8  3  53.36 
8    7  49.92 

8  11  46.47 
8  15  43.03 
8  19  39.59 

8  23  36.14 
8  27  32.70  ! 
8  31  29.26  I 
8  35  25.82 

8  39  22.37 


Diff.  for  1  Hour, 
-f9».8o6r>. 
(Table  III.) 
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m 


^ 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 

e 


182 
183 
184 

185 
186 
187 

188 
189 
190 

191 
192 
193 

194 
195 
196 

197 
198 
199 

20b 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 
212 

213 


AT  6BBENWI0H  MEAN  NOON. 


THE  smre 


TBUX  LOKOITUDX. 


99  21  20.7 

00  18  32.4 

01  15  43.8 

02  12  55.1 

03  10    6.1 

04  7  17.2 

05  4  28.4 

06  1  39.6 

06  58  51.1 

07  56    2.9 

08  53  15.1 

09  50  27.8 

10  47  41.0 

11  44  54.8 

12  42    9.3 

13  39  24.4 

14  36  40.2 

15  33  56.8 

16  31  13.9 

17  28  31.6 

18  25  50.0 

19  23    9.1 

20  20  28.7 

21  17  49.0 

22  15    9.6 

23  12  30.8 

24  9  52.6 

25  7  14.8 

26  4  37.6 

27  2    0.8 
27  59  24.7 


128  56  49.2 


20  51.2 

18  2.8 
15  14.0 

12  25.1 
9  35.9 
6  46.8 

3  57.8 
1     8.8 

58  20.1 

55  31.7 
52  43.7 
49  56.3 

47  9.3 
44  22.9 
41  37.2 

38  52.1 
36  7.7 
33  24.2 

30  41.1 
27  58.6 
25  16.8 

22  35.8 

19  55.2 
17  15.3 

14  35.7 

11  56.7 

9  18.3 

6  40.4 

4  3.0 
1  26.1 

58  49.9 

56  14.3 


DIftftr 
IHoor. 


2.99 
2.98 
2.97 

2.96 
2.96 
2.96 

2.97 
2.98 
2.99 

3.00 
3.02 
3.04 

3.06 
3.09 
3.12 

3.15 
3.18 
3.21 

3.23 
3.26 
3.28 

3.30 
3.33 
3.:)5 

3.37 
3.39 
3.42 

3.44 
3.46 
3.48 
3.51 


143.54 


LATITUDB. 


It 


-0.19 
0.27 
0.33 

-0.36 
0.36 
0.33 

-0.28 
0.19 

-  0.08 

+  0.04 
0.15 
0.29 

+  0.42 
0.53 
0.63 

+  0.71 
0.76 
0.78 

+  0.76 
0.71 
0.65 

+  0.56 
0.44 
0.31 

+  0.18 
+  0.05 

-  0.08 

-0.19 
0.28 
0.35 
0.39 

-  0.40 


Logarittm 

of  the 

Badini  Teotor 

of  the 

Berth. 


0.0071909 
0.0071911 
0.0071898 

0.0071868 
0.0071821 
0.0071761 

0.0071686 
0.0071597 
0.0071494 

0.007  J  376 
0.0071243 
0.0071092 

0.0070924 
0.0070737 
0.0070532 

0.0070304 
0.0070055 
0.0069781 

0.0069485 
0.0069162 
0.0068815 

0.0068442 
0.0068044 
0.0067619 

0.0067171 
0.0066699 
0.0066205 

0.0065688 
0.0065152 
0.0064599 
0.0064027 

0.0063439 


DUE  for 
IHonr. 


•I-  0.5 

-  0.3 
0.9 

-  1.6 
2.2 

2.8 

-  3.4 
4.0 
4.6 

-5.2 
6.9 
6.6 

-7.4 

8.2 
9.0 

-  9.9 
10.9 
11.9 

-12.9 
13.9 
15.0 

-16.1 
17.1 
18.2 

-19.2 
20.1 
21.1 

-21.9 
22.7 
23.5 
24.2 

-24.8 


Hon.— The  Bombeni  in  eolaiiui  A  oorreepond  to  the  tine  equinox  of  the  datei  in  eoDinin  V  to 
the  ■een  eqniBOZ  of  Jemiery  O'.O. 


of 

SMUieel  Koon. 


n      m       s 

17  20  0.08 
17  16  4.16 
17  12    8.25 

17  8  12.34 
17  4  16.43 
17  0  20.51 

16  56  24.60 
16  52  28.69 
16  48  32.78 

16  44  36.86 
16  40  40.95 
16  36  45.04 

16  32  49.13 
16  28  53.21 
16  24  57.30 

16  21  1.39 
16  17  5.48 
16  13  9.56 

16  9  13.65 
16  5  17.74 
16  1  21.83 

15  57  25.92 
15  53  3000 
15  49  34.09 

15  45  38.18 
15  41  42.27 
15  37  46.36 

15  33  50.45 
15  29  54.54 
15  25  58.63 
15  22  2.72 

15  18  6.80 


Difll  for  1  Hoot, 

—  9».8296. 

(Table  II.) 


^■(" 


IV. 


JULY,  1895. 


113 


OBBBNWIOH  MBAN  TDCK 

• 

THE  M00N*8 

1 

1 

2 
8 

SKMIDIAlfXTSB. 

HOBIZONTAL  PAKATJ.AX. 

UPPKB  TBAH8IT. 

AQM. 

Vtm. 

Mkblghl. 

V«OB. 

DilLfor 
IHour. 

ICSdniciit. 

Dlitfor 
1  Hoar. 

M«ridlM  of 
Greenwiob. 

Diit  for 
1  Hoar. 
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15  37.7 
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15  33.4 
15  24.9 
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57  14.9 
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5 
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1.05 
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9.19 
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8 
9 
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14  53.8 
14  49.6 

14  56.4 
14  51.5 
14  48.1 

54  53.6 
54  33.5 
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0.76 
0.53 
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54  25.1 
54  12.5 
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12  59.0 
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9.05 
1.90 
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14.6 
15.6 
16.6 

10 
11 
12 

14  47.0 
14  46.4 
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14  46.4 
14  46.9 
14  49.8 

54    8.6 
54     6.3 
54  12.4 

-0.95 

40.07 

0.44 

54    6.5 

54    8.2 
54  18.8 

-0.10 

40.95 

0.63 

15  11.7 

15  51.3 

16  30.2 

1.68 
1.63 
1.63 

17.6 
18.6 
19.6 

13 

14 
15 

14  52.2 

14  59.0 

15  8.4 

14  55.2 

15  3.3 
15  14.0 

54  27.6 

54  52  5 

55  27.0 

40.83 
1.94 
1.63 

54  38.8 

55  8.6 
55  47.6 

41.04 
1.44 
1.80 

17    9.7 

17  50.9 

18  35.2 

1.67 
1.77 
1.93 

20.6 
21.6 
22.6 

16 
17 
18 

15  20.1 
15  33.8 
15  48.7 

15  26.8 
15  41.2 
15  56.2 

56  10.3 

57  0.6 
57  55.0 

41.96 
2.90 
9.30 

56  34.7 

57  27.5 

58  22.7 

49.10 
9.97 
9.98 

19  23.9 

20  17.9 

21  17.1 

9.13 
9.36 
9.56 

23.6 
24.6 
25.6 

19 
20 
21 

16    3.5 
16  nJ2 
16  28J2 

16  10.6 
16  23.1 
16  32.3 

58  49.7 

59  39.8 

60  20.1 

49.90 
1.91 
1.40 

59  15.6 

60  1.5 
60  35.1 

49.09 
1.68 
1.09 

22  20.1 

23  24.2 

6 

9.67 
9.65 

26.6 
27.6 
28.6 

22 
28 
24 

16  35.8 
16  87.8 
16  35.6 

16  37.1 
16  37.3 
16  32.9 

60  46.2 
60  55.5 
60  47.4 

40.75 
10.09 
-0.67 

60  53.1 
60  53.5 
60  37.4 

40.39 

-0.34 

0.98 

0  26.3 

1  24.5 

2  18.6 

9.51 
9.34 
9.18 

0.3 
1.3 
2.3 

25 
26 
27 

16  29.2 
16  19.6 
16    8.0 

16  24.7 
16  14.0 
16     1.9 

60  23.9 
59  48.7 
59    6.2 

-1.95 
1.64 
1.86 

60    7.5 
59  28.1 
58  43.5 

-1.47 
1.77 
1.90 

3    9.5 

3  58.4 

4  46.8 

9.07 
9.09 
9.09 

3.3 
4.3 
5.3 

28 
29 
80 
81 

15  55.6 
15  43.3 
15  31.7 
15  21.3 

15  49.4 
15  87.4 
15  26.3 
15  16.5 

58  20.6 
57  35.3 
56  52.8 
56  14.4 

-1.90 
1.84 
1.69 
1.50 

57  57.8 
57  13.6 
56  33.0 
55  57.0 

-1.89 
1.77 
1.60 
1.40 

5  35.9 

6  26.7 

7  19.6 

8  14.1 

9.08 
9.16 
9.94 
9.99 

6.3 
7.3 
8.3 
9.3 

82 

15  12.1 

15    8.0 

55  40.8 

-1.30 

55  25.8 

-1.90 

9    9.1 

9.98 

10.3 
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28 
28 
28 
28 
28 
28 
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OBEENWIOH  MEAN  TIME. 

THE  HOOire  RIQHT  ASCENSION  AND  DECLINATION. 
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Din:  for 
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F 

RIDA^ 

I  b. 
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5 
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46.27 
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14.9 
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THURSDAY  18. 
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FRIDAY  19. 
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6 
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19 
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38 
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43 

46 

49 

52 
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8.6491 
8.6543 
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9.7191 
9.7144 
8.7166 
8.7186 
8.7909 
8.7918 


28 
28 

28 
28 

28 
28 
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12  23.6 
14  32.4 
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SATURDAY  20. 
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9.7943 
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37.16 
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20.74 
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VH 
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42.34 
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25.85 
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46  51.0 
42  4(J.:} 
38  29.3 
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2  48.8 
.56  .54.6 
50  48.4 
44  30.2 
38  0.1 
31  18.2 
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1.107 
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1.514 
1.718 
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8.744 
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4.385 

4.568 

4.793 

4.996 

5.198 

5.401 

5.603 

6.803 

6UKO 

6.903 

6.409 

6.600 

6.797 

tM3 
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OBBBNWIOH  VEAS  TDO. 

THR  MOOITS  BIOHT  AS0EN8I0K  AKD  DECLINATION. 

- 
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r  21. 
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GBfiBNWIOH  MPiAK  TIME. 

* 

THE  MOON'S  BIUUT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  A^oensioii. 

Diftfor 
llCinata. 

DeoliiuUloii. 

DIftfor 
1  ICtnnto. 

Hoar. 

Rl|rhtA.«o60Blon. 

Difl:ft>r 
llfinute. 

DIfffor 
llCiBttto. 

TEXl 

nasDA 

Y  25. 

• 

SATUBDAY  97. 

0 

11  14  55.80 

S.I739 

N.  1  2^  2^3 

J7.38B 

0 

b    HI     • 
12  57    ^93 

t 
9.11C7 

B.  9  11  1^.4 

16.019 

] 

11  17    6.09 

8.1099 

4    7    4.9 

17.396 

1 

12  59  lojm 

9.1176 

9  27  17.3 

154H8 

2 

11  19  16.19 

9.1667 

3  49  40.9 

17.493 

2 

13    1  18.04 

9.1185 

9  43  12.2 

15.888 

3 

II  21  26.10 

9.1636 

3  32  16.6 

17.406 

3 

13    3  25.18 

9.1196 

9  59    3.2 

15.817 

4 

11  2:)  35.82 

9.160S 

3  14  52.0 

17.413 

4 

13    5  32.39 

9.1907 

10  14  50.2 

15.748 

5 

11  25-45.36 

8.1576 

2  57  27.1 

17.4M 

5 

13    7  39.67 

9.1919 

10  30  3:).0 

15J678 

6 

11  27  54.73 

9.1M7 

2  40    2.1 

17.417 

6 

13    9  47.02 

9.1939 

10  46  11.6 

15^607 

7 

11  30    3.93 

8.1590 

2  22  37.1 

17.416 

7 

13  11  54.45 

9.1946 

11     1  45il 

15.536 

8 

11  32  12.97 

9.1493 

2    5  12.2 

17.413 

8 

13  14  .  1.97 

9.1961 

11  17  ]5i) 

15.4<n 

9 

11  34  21.85 

8.1467 

1  47  47.6 

17.406 

9 

13  16    9.58 

9.1976 

11  32  41.5 

15.389 

10 

1 1  36  30.58 

8.1443 

1  30  2;};) 

17.409 

10 

13  18  17.28 

9.1999 

11  48    2.6 

15.318 

11 

11  38  39.17 

9.1419 

1  12  59.4 

17.394 

11 

13  20  25.06 

9.1308 

12    3  19.1 

15.936 

12 

11  40  47.61 

9.1395 

0  55  36.0 

17.386 

12 

13  22  32.97 

9.1394 

12  18  30.9 

16.157 

13 

11  42  55.91 

8.1373 

0  38  13.2 

17.373 

13 

13  24  40.97 

9.1348 

12  3338.0 

15.078 

14 

11  45    4.09 

8.1353 

0  20  51.2 

17.360 

14 

13  26  49M 

9.1360 

12  48  40.3 

14.998 

15 

11  47  12.15 

8.1333 

N.  0    3  30.0 

17.346 

15 

13  28  57.29 

9.1378 

13    3  37.8 

14.917 

16 

1 1  49  20.09 

8.1314 

S.  0  13  50.3 

17.330 

16 

13  31     5.62 

9.1380 

13  18  30.3 

14.833 

17 

11  51  27.92 

9.1995 

0  31     9.6 

17.319 

17 

13  33  14.08 

9.1490 

13  33  17.8 

14.749 

18 

1 1  53  35.63 

9.18n 

0  48  27.8 

17.993 

18 

13  35  22.66 

9.1441 

13  48    0.2 

14.664 

19 

1 1  55  43.24 

8.1961 

1     5  44.8 

17.979 

19 

13  37  31.37 

9.1469 

14    2  37.5 

14.577 

20 

1 1  57  50.76 

9.1946 

1  23    0.5 

17JM9 

20 

13  39  40.20 

9.1484 

14  17    9.5 

14.480 

21 

n  59  58.19 

8.1931 

1  40  14.7 

17.994 

21 

13  41  49.17 

9.1507 

14  31  36.2 

14.401 

22 

12    2    5.53 

8.1918 

1  57  27.4 

17.199 

22 

13  43  58.28 

9.1530 

14  45  57.6 

14.311 

23 

12    4  12.80 
F] 

9.1905 

S.  2  14  38.6 
26. 

17.179 

23 

13  46    7.53 
SC 

9.1553 

• 

FNDAl 

S.15    0  13J5 
r  28. 

14.919 

0 

12    6  19.09 

9.1193 

S.  2  31  48.1 

17.143 

0 

13  48  16.92 

9.1577 

{S.15  14  23i) 

14.197 

1 

12    8  27.11 

9.1189 

2  48  55.8 

17.113 

1 

13  50  26.46 

9.1609 

15  28  28.8 

14.034 

2 

12  10  34.17 

9.II71 

3    6    1.6 

17.081 

2 

13  52  36.15 

9.1697 

15  42  28.0 

13.939 

3 

12  12  41.16 

9.1161 

3  2:)    5.5 

njHi 

3 

13  54  45i)9 

9.1653 

15  56  21.5 

134(43 

4 

12  14  48.10 

9.1153 

3  40    7.3 

17.019 

4 

13  56  55.99 

9.1680 

16  10    9.2 

13.747 

5 

12  16  55.00 

9.1146 

3  57    7  J) 

16.976 

5 

13  59    6.15 

9.1706 

16  2;)  51.1 

13.649 

6 

12  19     1.86 

9.1140 

4  14    4.4 

16.938 

6 

14     1  16.46 

9.1733 

16  37  27.1 

13.550 

7 

12  21     8.68 

9.1134 

4  30  59.5 

16.896 

7 

14    3  26.94 

9.1761 

16  50  57.1 

13.450 

8 

12  2:^  15.47 

9.1199 

4  47  52.2 

16.857 

8 

14    5  37.59 

9.1789 

17    4  21.1 

13.349 

9 

12  25  22.\>3 

8.1195 

5    4  42.4 

16.815 

9 

14    7  48.41 

9.1817 

17  17  39.0 

13.947 

10 

12  27  28.97 

8.1199 

5  21  30.0 

16.779 

10 

14    9  59.40 

9.1846 

17  m  50.7 

13.143 

11 

12  29  35.<)9 

9.1119 

5  38  15.0 

16.797 

11 

14  12  10.56 

9.1875 

17  Hi  56.2 

13.038 

12 

12  31  42.40 

9.III8 

5  54  57.2 

16.680 

12 

14  14  21.90 

9.1905 

17  56  55.3 

J9J33 

13 

12  a3  49.10 

9.1118 

6  11  36.6 

16.6J9 

13 

14  16  33.42 

9.1935 

18    9  48.1 

19.897 

14 

12  35  55.81 

9.1118 

6  28  13.0 

16.589 

14 

14  18  45.12 

9.1965 

18  22  34.5 

19.719 

15 

12  38    2.52 

9.1119 

6  44  46.4 

16.539 

15 

14  20  57.00 

9.1995 

18  35  14.4 

194S10 

16 

12  40    9.24 

9.1191 

7    1  ia8 

16.480 

16 

14  23    9.06 

9.9096 

18  47  47.7 

19.500 

17 

12  42  15.98 

8.1 194 

7  17  44.0 

16.496 

17 

14  25  21.31 

9.9057 

19    0  14.4 

19.390 

18 

12  44  22.73 

9.1197 

7  34    7.9 

16.37J 

18 

14  27  33.75 

9.9089 

19  12  34.5 

19.978 

19 

12  46  29.51 

9.II39 

7  50  28.5 

16.315 

19 

14  29  4^38 

9.9191 

19  24  47.8 

19.166 

20 

12  48  36.32 

9.1137 

8    6  45.7 

16.957 

20 

14  31  59.20 

9.9159 

19  36  54.3 

19Jfil 

21 

12  50  43.16 

9.1143 

8  22  59.3 

16.198 

21 

14  34  12.20 

9.9184 

19  48  53.9 

11.036 

22 

12  52  50.04 

9.1150 

8  39    9.3 

16.137 

22 

14  36  25.40 

9.^316 

20    0  46.(> 

11.891 

23 

12  54  56.96 

8.1158 

8  55  15.7 

16.076 

23 
24 

14  38  38.79 

9.9948 

20  12  32.4 

11.704 

24 

12  57    3.93 

8.1167 

S.  9  1 1   18.4 

16.013 

14  40  52.:% 

9.9981 

S.20  24  11.1 

11.580 

xn. 


JULT,  1895. 


121 


GRBBM  WIOH  MEAN  TIMB. 

• 

THE  HOOira  RIGHT  ASCENSION  AND  DECLINATION. 

^. 

Dlitfor 

"DtoMmttna 

DUKIbr 
iMlBiite. 

Omc  SICblAM«MiMI. 

DUE  fiw 
llClBat«. 

IHoUiuUkm. 

DUtfor 
IMIwite. 

• 

M( 

)NDA1 

r  29. 

WEDNESDAY  81. 

0 

14  40  52^ 

t 
unsi 

S.20  fU  lf.1 

11466 

0 

16  3r2S?75 

94997  8.2/    8     £3 

4499 

1 

14  43    6.17 

tJ9M 

20  85  42.7 

11.467 

1 

16  33  44JS6 

94649  r  27   13      1.8 

4415 

9 

14  45  20.15 

«.S347 

20  47    7Jl 

11447 

2 

16  36    a46 

94657 

27  17  46.1 

4463 

8 

14  47  34.33 

9J0t$ 

90  58  24.4 

11497 

8 

16  38  28.44 

94670 

27  22  21.3 

4410 

4 

14  49  48.71 

9JHl% 

21    9  34.4 

11.106 

4 

16  40  5050 

94689 

27  26  47.3 

4456 

5 

14  52    3J28 

9JHil$ 

21  20  37.1 

10469 

5 

16  43  12.63 

94664 

27  31    4.0 

4401 

6 

14  54  18.05 

s.9m 

21  31  32.3 

19456 

6 

16  45  34.83 

94719 

27  35  11.4 

4447 

7 

14  56  33.02 

9.9511 

21  42  20.1 

10.734 

7 

16  47  57.10 

94716 

27  39    9.6 

9493 

8 

14  58  4ai9 

•JM4 

21  53   0.4 

10400 

8 

16  50  19.42 

94794 

27  42  58JS 

9.739 

9 

15    1    3JS5 

9.9577 

22    3  33.2 

10.483 

9 

16  52  41.79 

94739 

27  46  38.^ 

9484 

10 

15    3  19.11 

9.9619 

22  13  58.4 

10466 

10 

16  55    4.21 

9.3740 

27  50    8.6 

9.499 

11 

15    5  34.87 

9.9644 

22  24  15i» 

10497 

11 

16  57  2a67 

94746 

27  53  2!>.6 

3.979 

13 

15    7  50.84 

9.96n 

22  34  25.6 

10406 

12 

16  59  49.16 

94791 

27  56  ilJSi 

3.117 

13 

15  10    7.00 

9.9799 

22  44  27.6 

9466 

13 

17    2  11.68 

94799 

27  59  43.7 

9481 

14 

15  12  23.35 

9J9749 

22  54  21.8 

9437 

14 

17    4  34.23 

94700 

28    2  36.8 

9407 

15 

15  14  39.90 

9.9n4 

23    4    8.1 

9.706 

15 

17    6  56.80 

9470 

28    5  20JS 

9451 

16 

15  16  56.64 

9J806 

23  13  46.5 

9474 

16 

17    9  19.38 

94763 

28    7  54.9 

9.490 

17 

15  19  i:|..'S7 

9.9639 

23  23  16JI 

9.441 

17 

17  11  41.96 

94763 

28  10  20.0 

9449 

18 

15  21  30.70 

9.9671 

23  32  39.4 

9407 

18 

17  14    4JS4 

94763 

28  12  aw 

9.184 

19 

15  23  ASM 

9.9969 

23  41  53.8 

9.179 

19 

17  16  27.11 

94789 

28  14  42.1 

9499 

20 

15  26    5Ji3 

9.906 

23  51    0.0 

9436 

20 

17  18  49.68 

94766 

28  16  39.1 

1479 

21 

15  28  23.22 

9J964 

23  59  58.1 

6460 

21 

17  21  12.23 

94786 

28  18  26.8 

1.717 

22 

15  30  41.10 

9.9996 

24    8  4aO 

8.769 

22 

17  23  34.75 

94751 

28  20    5.2 

1499 

23 

15  32  59.17 

9.3017 

BSDA 

8.24  17  29.6 
Y  80. 

8494 

23 

17  25  57.24 
THUBSD 

94749  a28  21  34J2I 
AY,  AUGUST  1. 

1.409 

TU 

0 

1 

15  35  17.42 
15  37  35.85 

9J057 
9^067 

8.24  26    2.9 
24  34  27.8 

8485 
8446 

01 

17  28  19.69  1 

94739  |a28  22  53il| 

1.951 

""" 

H^i^KBS3 

2 

15  39  54.46 

9.SI16 

24  42  44.4 

8407 

3 

15  42  l^M 

9.3145 

24  50  5^6 

8466 

4 

15  44  tXlM 

9.3173 

24  58  52.3 

7494 

5 

15  46  51.32 

9.3901 

25    6  43.4 

7.781 

PHASES 

OF  THB  MOON. 

> 

6 

15  49  10.61 

9yjM9 

25  14  26.0 

tf\4P      ^^^           ^^   /\ 

7439 

7 

15  51  30.07 

9.3957 

25  22    0.0 

7.494 

8 

15  53  49.69 

94968 

25  29  25.3 

7499 

4       b 

^ 

9 
10 

15  56    9.47 
15  58  29.40 

94369 

9J334 

25  36  4^0 
25  43  50.0 

7406 
7480 

< 

3  Full  Mood 

.    .  July      6    11    1 

18.8 

11 

16    0  49.48 

94390 

25  50  49.2 

6413 

< 

C  LostQitartei 

r.    .    .    .    14    15    31.0 

12 

16    3    9.72 

94385 

25  57  39.6 

6.767 

i 

1  New  Mood 

....    21     17    31^ 

13 
14 

16  5  3aio 

16    7  50.62 

94469 
94439 

26    4  2IJS2 
26  10  54.0 

6.479 

* 

>  First  Qiiarta 

>r.    .    .    .    28     8    : 

15.7 

15 
16 

16  10  11.28 
16  12  32.08 

94495 

94477 

26  17  17J) 
26  23  32i) 

6491 
6.175 

17 

16  14  53.00 

94199 

26  29  38.9 

64» 

4        li 

18 

16  17  UM 

9.3516 

26  35  35.9 

5479 

i 

t  Apogee  •    . 

.    .  July     10    19.1 

19 
20 

16  19  35.22 
16  21  56.51 

94539 
94557 

26  41  23i) 
26  47    2J) 

5.795 
5475 

i 

t  Perigee.    • 

.    •    «    «    23      OJS 

21 

16  24  17.91 

94579 

26  52  32.9 

5.494 

22 

16  26  39.42 

94501 

26  57  53.8 

5473 

» 

16  29    1.03 

94611 

27    3    5.6 

5.191 

91 

16  31  22.75 

94M7 

&27    8    8.3 

4.966 

*— 

122 


JULY,  1895. 


xm. 


OBEBKWIOH  MEAK  TIME. 

LUMAK  DI8TANCE& 

VMM  aaa  DbMtiMi 

Noon. 

P.L. 

•r 

111^ 

P.L. 
Die 

Vlfc. 

P.L. 

•r 

Difll 

• 

P.L. 
of 

IMt: 

1 

8oif 

W. 

114  2Si    7 

mn 

115  55^ 

986i 

117  2^  4? 

9860 

119    l4? 

9876 

M«R« 

W. 

81    3  49 

9714 

82  40  10 

9796 

84  16  17 

9736 

85  52  II 

t74» 

Vbivui 

w. 

A9  23  36 

9»l 

70  56  58 

9801 

72  30    7 

9671 

74    3    3 

9881 

Regiilim 

w. 

65  :»  35 

9610 

€7  10  34 

9690 

68  51  20 

9530 

70  31  52 

9690 

aAquite 

E. 

88  50  34 

aMs 

87  25  43 

39n 

86    1    5 

3990 

84  36  42 

tan 

2 

Mars 

W. 

93  48  24 

9JH 

95!^)    0 

9803 

96  57  24 

9613 

96  31  35 

969 

Vb5I78 

W. 

81  44  30 

9031 

8:)  16  10 

9041 

84  47  37 

9960 

86  18  53 

9960 

Regnlim 

W. 

78  51  J8 

9586 

80  30  33 

9606 

82    9  35 

9604 

83  48  25 

9619 

a  AqnilfB 

E. 

77  39  10 

9389 

76  16  41 

3400 

74  54  35 

3431 

73  32  54 

34Sft 

Fotnalhimt 

E. 

102  29  32 

9e8i 

100  56  29 

9871 

99  23  33 

9678 

97  50  46 

9804 

3 

Vewcs 

W. 

93  52    9 

9007 

95  22  13 

3017 

9652    5 

9996 

96  21  45 

9096 

Reipilufl 

W. 

91  59  28 

9656 

93  37    4 

i«67 

95  14  28 

9671 

96  51  40 

9686 

SfHca 

W. 

37  58  40 

9650 

39  36  15 

9668 

41  13  38 

96n 

42  50  49 

9686 

SATumif 

w. 

30  40  24 

9790 

32  15  ^7 

9751 

33  51  29 

9753 

35  26  59 

9796 

cit  Aquilfe 

E. 

ea  51  :i5 

3696 

65  32  55 

3690 

64  14  52 

3664 

62  57  27 

9709 

FomaUiaut 

E. 

90    9  J3 

9996 

»i  37  27 

9096 

87    5  52 

9945 

85  34  30 

9096 

aPegafli 

E. 

112    4  30 

9039 

1 10  32  52 

9936 

109    1  18 

9999 

107  29  48 

90« 

4 

VKIfUS 

W. 

105  47  15 

3069 

107  15  47 

3001 

108  44    8 

3160 

110  12  18 

9100 

Spica 

W. 

50  5;)  49 

9799 

52  29  50 

9738 

54    5  40 

9746 

55  41  19 

9756 

Hatorw 

W. 

43  2:)  1 1 

9780 

44  58    5 

9786 

46  32  52 

9799 

48    7  31 

9796 

a  Aqnile 

E. 

56  41   15 

3RI3 

55  28  2!l 

3990 

54  16  40 

4060 

53    5  50 

4115 

Fomalliaat 

E. 

78    0  59 

3011 

76  31    0 

3093 

75     1  16 

3036 

73  31  48 

9060 

aPegnai 

E. 

99  53  48 

9970 

98  22  58 

9977 

96  52  16 

9963 

95  21  42 

9991 

5 

Venus 

W. 

117  30  24 

3153 

1 !8  57  29 

3163 

120  24  23 

3171 

121  51     7 

9179 

Hpica 

W. 

63  36  45 

9797 

65  11  17 

9806 

66  45  38 

9814 

68  19  48 

9891 

Hatuwt 

w. 

55  58  33 

9833 

57  :«  18 

9640 

59    5  54 

9617 

60  39  21 

9895 

Fonmlhaat 

E. 

66    8  51 

3196 

64  41  13 

3143 

63  13  55 

3161 

61  46  59 

9179 

aPegasi 

E. 

87  51  20 

3039 

86  21  47 

3049 

84  52  26 

3061 

83  23  16 

9000 

6 

8  pica 

W. 

76    7  59 

9809 

77  41    6 

9871 

79  14    2 

9878 

80  46  49 

9667 

^ATOIUf 

W. 

68  24  11 

9809 

69  56  40 

9900 

71  28  59 

9907 

73    1     9 

9016 

Aiiinrea 

W. 

30  13  30 

9809 

31  46  37 

9870 

33  19  34 

9878 

34  52  21 

9667 

Fomalhaut 

E. 

54  38  16 

3988 

53  13  51 

3315 

51  49  57 

3349 

50  26  34 

9379 

oPeKnsi 

E. 

76    0  33 

3114 

74  32  41 

3196 

73    5    3 

9136 

71  37  39 

9151 

a  Arietis 

E. 

117  55  21 

9809 

116  22  52 

9609 

114  50  32 

9906 

113  18  21 

9914 

7 

Spica 

W. 

88  28  10 

9995 

8J>  59  57 

9939 

91  31  35 

9040 

93    3    3 

9947 

Satorr 

W. 

80  3i)  :\s 

9969 

82  10  48 

9950 

8;)  41  52 

9906 

85  12  47 

9974 

Aiitares 

W. 

42  33  44 

9994 

44    5  32 

9939 

45  37  10 

9930 

47    8  39 

9047 

Fomalhaut 

E. 

43  38  47 

3553 

42  19  21 

3606 

41     0  44 

3648 

39  43     1 

3709 

a  Pegosi 

E. 

64  24  39 

3990 

62  58  54 

3936 

61  33  27 

3959 

60    8  19 

3960 

a  Anetis 

E. 

105  39  45 

9990 

104    8  29 

9967 

102  37  22 

9964 

101     6  24 

9970 

8 

8  pica 

W. 

100  38  11 

9981 

102    8  47 

9967 

103  39  16 

9904 

105    9  36 

3000 

Saturn 

W. 

92  45    6 

3008 

94  15    9 

3015 

95  45    3 

3099 

97  14  49 

3098 

Aiitarea 

W. 

54  43  50 

9981 

56  14  27 

9987 

57  44  56 

9993 

59  15  17 

9990 

a  Pegaai 

E. 

53    7  55 

3366 

51  45    0 

3389 

50  22  31 

3413 

49    0  2!) 

3436 

a  Arietis 

E. 

93  3;)  40 

3004 

92    332 

3010 

90  33  32 

3017 

89    3  40 

9099 

XIV. 


JULY,  1895. 


123 


* 

• 

GBBBNWIOH  MEAN  TIMB. 

• 

LUNAR  DISTANCES. 

• 

•. 

1^ 

• 

P.L. 

P.L. 

P.L. 

P.L. 

Haa^wdDireettai 

Midnight. 

of 
DUt 

XVii. 

of 
DUt 

xvmk. 

of 
Diit 

XXlh. 

of 

IMC 

1 

Bvn 

W. 

120  34  34 

9080 

122    i    7 

9600 

12^3^  2^" 

9910 

125  1133 

9991 

MikM 

w. 

87  27  51 

t7S6 

89    3  18 

9764 

90  38  33 

9n4 

92  13  :<5 

9764 

Vcivct 

w. 

75  a^S  46 

9691 

77    8  16 

9901 

78  40  33 

9011 

80  12  38 

9991 

RegtiluB 

w. 

72  12  11 

9M8 

73  52  17 

9566 

75  :»  10 

9907 

77  11  50 

9576 

a  Aquila 

E. 

83  12  35 

9319 

81  48  45 

9334 

80  25  13 

9351 

79    2    1 

9379 

a 

Mars 

W. 

100    5  33 

9699 

101  39  19 

9849 

103  12  53 

9851 

104  44>  15 

9601 

Vsifus 

W. 

87  49  56 

9969 

89  20  47 

9979 

90  51  26 

9989 

92  21  53 

9907 

Regulns 

W. 

85  27    2 

9699 

87    527 

9631 

88  43  40 

9640 

90  21  40 

9649 

a  Aqiiibe 

E. 

72  II  40 

9469 

70  50  53 

3506 

69  30  36 

9634 

68  10  49 

3564 

Fomalbaat 

£. 

96  18    7 

9692 

94  45  38 

9900 

93  13  19 

9900 

91  41  11 

9916 

3 

Vbhos 

W. 

99  51  14 

9945 

101  20  31 

9054 

102  49  37 

3063 

104  18  :i2 

9073 

Bellas 
8pica 

W. 

98  28  40 

9994 

100    5  28 

9709 

101  42    5 

9711 

lO:)  18  :W 

ri9 

W. 

44  27  48 

9694 

46    4  m 

9793 

47  41  12 

9719 

4!»  17  36 

9790 

SATomif 

W. 

37    225 

9760 

38  37  46 

9764 

40  13    1 

9769 

41  48    9 

9n4 

a  Aqiiilm 

E. 

61  40  42 

9743 

60  24  40 

3766 

59    9  23 

3839 

57  54  54 

9681 

Fomiilhaut 

E. 

84    3  21 

9966 

82  32  25 

9976 

81     1  42 

9987 

79  31  13 

9999 

a  Pegasi 

E. 

105  58  23 

9947 

104  27    4 

9953 

102  55  52 

9956 

101  24  46 

9964 

4 

Vsncrs 

W. 

111  40  17 

9118 

113    8    5 

3197 

114  35  42 

9196 

116    3    8 

9144 

Spiea 

W. 

57  16  46 

9993 

58  52    3 

9779 

60  27    8 

9760 

62    2    2 

9798 

Saturu 

W. 

49  42    1 

98» 

51   16  22 

9611 

52  50  35 

9618 

54  24  39 

9890 

aAquilw 

E. 

51  56    3 

4166 

50  47  23 

4961 

49  3J  54 

4349 

48  :»  40 

4430 

Fomalhaat 

E. 

72    2  37 

9664 

70  33  43 

3078 

69    5    7 

9093 

67  36  49 

3110 

sPegaM 

E. 

93  51  18 

9996 

92  21    3 

3006 

90  50  58 

9015 

89  21     4 

9093 

5 

Vxifos 

W. 

123  17  41 

9196 

124  44    4 

3107 

126  10  17 

3906 

127  36  19 

3914 

Spica 

W. 

69  53  48 

9830 

71  27  37 

9836 

73    1  15 

9647 

74  M  42 

9655 

SATuaif 

W. 

62  12  38 

9699 

63  45  46 

9869 

65  18  44 

9677 

fki  51  32 

9664 

Fomalhaut 

E. 

60  20  25 

9190 

58  54  15 

3990 

57  28  29 

3949 

56    3    9 

1905 

aPegasi 

E. 

81  54  18 

9070 

80  25  32 

3061 

78  56  59 

3001 

77  28  39 

3193 

6 

Spica 

W. 

82  19  25 

9694 

8:)  51  51 

9909 

85  24    7 

9910 

86  56  13 

9917 

Sato EN 

W. 

74  33    9 

9999 

76    5    0 

9990 

77  :i6  41 

9937 

79    8  13 

9945 

Antareif 

W. 

36  24  57 

9694 

37  57  23 

9901 

:)9  29  40 

9909 

41     1  47 

9917 

Fomalhaiit 

E. 

49    3  45 

3408 

47  41  31 

3436 

46  19  55 

3471 

44  58  59 

3511 

a  P«psi 
aArtetb 

E. 

70  10  31 

3163 

68  43  38 

3178 

67  17    2 

3191 

&5  50  42 

3905 

E. 

111  46  20 

9090 

110  14  27 

9998 

108  42  44 

9935 

107  11   10 

9949 

7 

Spica 

W. 

94  34  22 

9954 

96    5  32 

9961 

97  36  34 

9966 

99    7  27 

9979 

Satuen 

W. 

86  43  32 

9961 

88  14    8 

99t« 

89  44  36 

9095 

91   14  .55 

9061 

Autarea 

W. 

48  39  58 

9954 

50  11     9 

9961 

51  42  II 

9967 

53  13    5 

9974 

Foinalbaut 

E. 

38  26  16 

3769 

37  10  34 

3«e 

35  56     1 

3001 

34  42  42 

9063 

aPegaai 

E. 

58  43  31 

9967 

57  19    4 

3365 

55  54  58 

3395 

54  31   15 

3345 

aArietia 

E. 

99  35  34 

9077 

98    4  53 

9964 

96  34  20 

9901 

95    3  56 

9997 

8 

Spica 

W. 

106  30  49 

3005 

108    9  55 

3019 

109  :»  53 

9016 

Ml     9  44 

.  V»i  ' 

SATraif 

W. 

98  44  27 

3034 

100  13  58 

3040 

101  43  21 

3046 

103  12  37 

9oa9 

Autarea 

W. 

60  45  31 

30C5 

6-2  15  37 

3011 

m  45  ,% 

3017 

65  15  28 

3009' 

aPe^i 
a  Anetia 

E. 

47  38  56 

3466 

46  17  54 

3496 

44  57  25 

3597 

43  37  31 

3500 

E. 

87  33  55 

3090 

86    4  18 

3034 

84  34  48 

3040 

83    5  25 

9045  - 

1 

124 


JULY,  1895. 


XV. 


OBBBNWIOH  MBAN  TIMB. 

• 

• 

• 

« 

LUNAR  DISTANCES. 

* 

Kame  and  Direetioo 
ofOttJeot. 

Noon, 

P.L. 

of 

DtA 

nih. 

P.L. 

of 

JMC 

Vlh 

P.L. 

of 

DUt 

1». 

P.l    ( 
of 
Die 

9 

SATL'RIf 

W. 

104  4f  45 

9057 

106  l6  4? 

9063 

107  3^  4§ 

9668 

109    8  31 

9073 

Antaren 

W. 

66  45  14 

90M 

68  14  54 

9099 

69  44  27 

9037 

71  13  54 

9041 

a  Arietis 

E. 

81  36    8 

9061 

80    6  58 

9056 

78  37  54 

9061 

77    8  57 

9065 

Aldebaran 

E. 

112  45  25 

9114 

111  17  32 

9116 

109  49  42 

9119 

108  21  56 

9193 

10 

Antares 

W. 

78  39  55 

9050 

80    8  55 

9069 

81  37  51 

9065 

83    6  44 

9067 

a  Arietis 

E. 

69  45  30 

9086 

66  17    3 

9080 

66  48  40 

9099 

&5  20  21 

9096 

AUIelmran 

E, 

101    3  59 

9196 

99  36  3:) 

9198 

98    9    9 

9140 

*  96  41  48 

9149 

11 

Antares 

W. 

90  30  36 

9073 

91  59  19 

9079 

93  28    2 

9079 

94  56  45 

9079 

aAqiiiln 

W, 

47  19    9 

4799 

48  19  44 

4665 

49  21  22 

4585 

50  24    0 

4510 

a  ArietiH 

E. 

57  59  32 

9105 

56  31  2!l 

9106 

55    3  27 

9108 

53  35  27 

3106 

Aldebaran 

E, 

89  25  28 

9147 

87  58  15 

9148 

86  31     3 

9148 

a5    8  51 

9147 

Suif 

E. 

130    1  17 

9450 

128  40    7 

9458 

127  18  56 

9457 

125  57  44 

3456 

12 

Antnres 

W. 

102  20  41 

9069 

103  49  36 

9060 

105  18  34 

90S7 

106  47  36 

3069 

a  Aqiiilm 
a  Arietis 

W. 

55  50  18 

4956 

56  57  51 

4914 

58    6    4 

4179 

59  14  56 

4135 

E. 

46  15  32 

9100 

44  47  33 

9108 

43  19  33 

9107 

41  51  32 

3167 

Aldebiiran 

E. 

77  47  38 

9149 

76  20  19 

9190 

74  52  57 

9198 

73  25  33 

3134 

Son 

E. 

119  11   13 

• 

9444 

1 17  49  46 

9490 

116  28  14 

9496 

115    6  38 

3431 

13 

a  Aqiiilre 

W. 

65    7  47 

9979 

66  19  54 

9044 

67  32  29 

9919 

68  45  30 

3809 

Fomnllitiut 

W, 

37  12    7 

9835 

38  26  :)3 

9778 

39  41  58 

9795 

40  58  19 

9675 

Aldebaran 

E. 

66    7  38 

9118 

64  :«)  50 

9114 

63  11  57 

9100 

61  43  58 

3166 

Son 

E. 

108  17    9 

9401 

106  54  54 

9904 

105  32  31 

9986 

104    9  59 

3979 

14 

a  Aqhiln 

W. 

74  56  51 

3778 

76  12  16 

3797 

77  28    3 

9798 

78  44  10 

3718 

Fomnlhnut 

W. 

47  32    8 

9476 

48  52  59 

9449 

50  14  28 

9411 

51  36  32 

3961 

Aldebaran 

E, 

54  22  37 

9079 

52  54    2 

9074 

51  25  21 

9060 

49  56  34 

3064 

Son 

E. 

97  14  49 

9991 

95  51  13 

9910 

94  27  24 

9308 

93    322 

3906 

15 

a  AqiiilfB 

W. 

85    9  41 

9631 

86  27  42 

9614 

87  46    1 

9500 

89    4  36 

3585 

Fomalbuut 

W. 

58  35    7 

9945 

60    0  23 

9990 

61  26    8 

9106 

62  52  22 

3179 

Aldebaran 

E. 

42  31    9 

9043 

41     1  50 

9041 

39  32  28 

9040 

38    3    5 

9040 

Son 

E. 

85  59  34 

9931 

84  34     1 

9916 

83    8  11 

9901 

81  42    3 

9186 

16 

Fomalliniit 

W. 

70  10  29 

9060 

71  39  28 

9038 

73    8  54 

9017 

74  38  46 

9006 

a  Pegasi 

W. 

48  26  32 

9181 

49  53    4 

9146 

51  20  18 

9111 

52  48  14 

9070 

• 

Son 

E. 

74  26  42 

9105 

72  58  38 

9087 

71  30  13 

9070 

70    1  27 

9059 

17 

Fomalhaiit 

W. 

82  14  34 

9604 

83  47    0 

9875 

85  19  51 

9856 

86  53    6 

98cn 

a  Pegasi 

W. 

60  17  29 

9031 

61  49    9 

9908 

63  21  24 

9876 

64  54  13 

9651 

Son 

E. 

62  32    2 

9060 

61     0  59 

9049 

59  29  33 

9999 

57  57  43 

9003 

18 

Fomalhaut 

W. 

94  45  22 

9748 

96  20  58 

9799 

97  56  55 

9716 

99  3:)  13 

9701 

oPegAAi 

W. 

72  46  25 

9730 

74  22  25 

9707 

75  58  55 

9686 

77  35  54 

9665 

o  Arietis 

W. 

29  28  44 

9566 

31     8  25 

9540 

32  48  42 

9515 

34  29  35 

9401 

Son 

E. 

50  12  25 

0608 

48  38    7 

9780 

47    3  25 

9771 

45  28  W 

9759 

19 

a  Pegasi 

W. 

85  47  44 

9566 

87  27  25 

9549 

89    7  30 

9539 

90  47  59 

9516 

a  Arietis 

W. 

43    2    8 

8380 

44  46  11 

9361 

46  30  42 

S349 

48  15  41 

9393 

Son 

E. 

37  26  45 

9664 

a5  49  17 

9648 

34  11  27 

9639 

32  33  15 

96n 

XVL 


JULY,  1895. 


125 


GBBElirWIOH  MBAN  TIME. 

LUNAB  DI6TAHCK8. 

ITMIttMd  DiMOtiOB 

•roiOMft. 

MUbilghu 

DfC 

XVk. 

P.L. 

•r 

XVillb. 

P.L. 

of 

DIff 

XXlh. 

P.L. 

of 

DUL 

9 

Satvah 

ADtATM 

aArietk 
Aldebarao 

W. 
W. 
E. 
E. 

no  37  14 
73  43  16 
75  40    5 

106  54  14 

1978 

3070 
9I» 

Ui    5  51' 
74  13  33 
74  11   19 

105  36  35 

3999 
3049 

3974 
8199 

Ill3^3§ 
75  41  44 
73  43  38 

103  59    0 

3087 
3953 
3078 
8131 

Hi?  iiS 

77  10  51 

71   14    3 

103  31  38 

3001 
30&6 

3089 
3133 

10 

Astarefl 

aArietis 

Atdebnran 

W. 
E. 
E. 

84  35  34 
63  53    6 
95  14  39 

3069 

seoe 

9148 

86    4  33 
63  33  54 
93  47  13 

8070 
3100 
8144 

87  33    8 
60  55  44 
93  19  56 

3079 
3109 
8146 

89  1  53 
59  37  37 

90  53  43 

3079 
3104 
3146 

11 

Antares 
a  Aqiiil0 
aArietui 
Aidebsnui 
Son 

W. 
W. 
E. 
E. 
E. 

96  35  39 
51  37  on 
53    7  37 
83  36  38 
134  36  31 

8971 
4469 
8199 
8147 
8454 

97  54  14 
53  33    3 
50  39  38 
83    i»  35 
133  15  16 

3069 

4409 

3109 
3146 
8499 

99  33    1 
53  37  33 
49  II  39 
80  43  II 
131  53  58 

3068 

4351 
3110 
3144 
3449 

100  51  50 
54  43  38 
47  43  31 
79  14  55 

130  33  37 

8066 
4303 
3109 
3143 
8446 

12 

Antares 
a  Amiilv 
ttAnetis 
Aldebsrau 
Son 

W. 
W. 
B. 
E. 
E. 

108  16  43 
60  34  34 
40  33  31 
71  58    5 

113  44  56 

8949 
4190 
3106 
3139 
8498 

109  45  55 
61  34  36 
:«  55  39 
70  30  34 

113  33    9 

• 
3944 

4965 

3105 

8199 

8491 

111  15  13 
<>3  45    3 
37  37  36 
69    3    0 

111     1   16 

3039 
4033 
3104 
3195 
3115 

1 

113  44  37 
63  56    9 
:\S  59  31 

67  :»3i 

109  39  16 

8038 
4009 

3109 
3199  1 
8496 

13 

iiAquil» 
Fofnalbaut 
Aldebanin 
8oif 

W. 
W. 

E. 
E. 

69  58  58 

43  15  3:) 

60  15  54 

103  47  18 

8997 
3930 
3190 
3970 

71   13  51 

43  33  a5 

58  47  44 

101  34  37 

3844 
3597 
3095 

3399 

73  37    8 

44  53  34 

57  19  38 

100     1  35 

3691 
3547 
3090 
3351 

73  41  48 
46  II  56 
55  51     6 
98  38  13 

3799 
3511 
3064 
3341 

14 

aAqtiil» 
Poinalbaut 
Aldsbarui 
Suit 

W. 
W, 
E. 
£. 

80    038 
53  59  10 
48  37  40 
91  39    6 

8799 
3351 
3969 
3984 

81   17  35 
54  33  33 

46  58  40 
90  14  36 

3981 
3394 
3996 

3971 

83  34  33 
55  46    6 
45  39a5 
88  49  51 

3964 

3997 
3990 
3950 

83  51  57 
57  10  31 
44    0  34 
87  34  51 

3647 
3970 
3047 
3944  ! 

15 

a  Aquilai 
FoHMlhaut 
AMefaanin 
Sow 

W. 
W. 
E. 
E. 

90  33  37 
64  19    4 
36  33  43 
80  15  37 

8570 
8149 
8949 
8171 

91  43  34 
65  46  14 
35    4  31 

78  48  53 

3557 
3199 
8946 
8154 

93     1  55 
67  13  53 
33  35    5 
77  31  49 

8545 
3104 
3059 
3136 

94  31  30 
68  41  57 
33    5  56 
75  54  36 

3539 
3098 

3060 
3191 

16 

FomallMiot 

afegasi 

Suit 

W. 
W. 
B. 

76    9    4 
54  16  49 
68  33  19 

9975 
8947 
3034 

77  39  48 
55  46    3 
67    3  49 

9954 
3917 
3916 

79  10  58 
57  15  55 
65  33  56 

993& 
9907 
9998 

80  43  33 
58  46  34 
64    3  41 

9914  \ 
9956 

9979 

17 

FomallNiut 
afagasi    • 
8oit 

W. 

w, 

E. 

88  36  46 
66  37  35 
56  35  38 

9818 
9995 
9994 

90    0  50 
68     1  30 
54  53  49 

9900 

9001 
9996 

91  as  18 
69  35  57 
53  19  46 

9789 
9777 
9640 

93  10    9 
71   10  55 
51  46  18 

9766 
9753 
9097 

18 

Foroalhaut 
aPMaai 
aArietis 
Son 

W. 
W. 
W. 
E. 

101     9  53 
79  13  31 
36  II     1 
48  53  48 

9U7 
9844 
9167 
9734 

103  46  50 
80  51  16 
37  53    0 
43  16  53 

9979 
9994 
9444 
9716 

104  34    7 
83  39  31> 

39  :»  ;« 

40  40  31 

9659 
9904 
9499 

9696 

106     1  43 
84    8  39 
41   18  ti5 
39    3  51 

9647  I 
9SA5  ' 
9401   1 
9681 

19 

aFeffMi 
•  Arteils 
Bon 

W. 

93  38  50 
50    1    7 
80  54  43 

eoo 

9304 

9609 

94  10    3 
51  47    0 
39  15  51 

9485 
9967 
9509 

95  51  37 
53  ;«  19 
37  36  41 

9471 
9970 
95T7 

97  :n  31 

55  30    3 
35  57  15 

94M 
9!2&3 

9567 

p 

126 


JULY,  1895. 


XVIL 


GBEENWIOH  MBAN  TDfB. 

- 

- 

LIJKAB  BISTANOES. 

U3 

VaMMdDtnedoB 

Noon. 

P.I.. 

•r 

ma. 

ITTh. 

P.I.. 

DHL 

VIk 

P.L. 
of 

Dift 

Epi. 

P.I.. 

of 

DiC 

8oif 

W. 

17  56  56 

vtan 

19  40  a5 

9386 

2f  2^  30 

9378 

23    8  37 

9379 

Spka 

E. 

64  21  32 

9030 

62  28  45 

9031 

60  a5  59 

9033 

58  43  16 

9035 

Satoen 

£. 

72  37  31 

9066 

70  45  40 

9068 

68  5:i  52 

9071 

67    2    8 

9074 

ADiares 

E. 

110  15  45 

9099 

108  22  56 

9030 

106  30    9 

9039 

104  37  25 

9034 

34 

Soit 

W. 

31  50  15 

9379 

33  34  30 

9376 

35  18  39 

9381 

37    2  41 

9387 

Spica 

E. 

49  21     0 

9050 

47  28  56 

9064 

45  37     1 

9071 

43  45  17 

9078 

BATuaif 

E. 

57  45    8 

9109 

55  54  12 

9111 

54    3  29 

9119 

52  12  59 

9199 

Antaras 

E. 

95  14  59 

905e 

93  22  52 

9069 

91  30  55 

9069 

89  39    8 

9077 

25 

Soit 

W. 

45  40  20 

9498 

47  23  15 

9438 

49    5  55 

9449 

50  48  20 

9460 

SATORlf 

E. 

43    4  3^2 

9188 

41   15  47 

9904 

39  27  25 

9U0 

37  ;i9  27 

9937 

Antares 

E. 

80  23  22 

9199 

78  32  56 

9139 

76  42  45 

9143 

74  52  51 

9153 

26 

Suit 

W. 

59  16  17 

9593 

60  56  58 

9536 

62  37  21 

9590 

64  17  25 

95S4 

Maes 

W. 

34  12    6 

9407 

35  55  31 

9490 

37  38  37 

9434 

39  21  2:^ 

9448 

An  tares 

E. 

65  47  41 

9914 

63  59  35 

9997 

62  11  48 

9941 

60  24  21 

9955 

27 

Son 

W. 

72  32  47 

9638 

74  10  51 

9659 

75  48  35 

77  25  58 

9684 

Mars 

W. 

47  50    9 

9599 

49  30  52 

9536 

51   11  15 

9551 

52  51   17 

9568 

Vbhus 

W. 

28  10  32 

9581 

29  49  53 

9586 

31  28  53 

9611 

33    7  33 

9696 

Antares 

E. 

51  3^2  12 

9394 

49  46  48 

9338 

48     1  44 

9353 

46  17    2 

9367 

a  Aquil» 

E. 

103  16    4 

3199 

101  48  21 

3197 

100  20  44 

3139 

98  53  13 

3139 

28 

Son 

W. 

85  27  44 

9760 

87    3    4 

9779 

88  38    4 

9791 

90  12  44 

9805 

Mam 

W. 

61     6  17 

9649 

62  44  15 

9657 

64  21  53 

9679 

65  59  10 

9687 

VElfOli 

W. 

41   15  54 

9699 

42  52  35 

9713 

44  28  57 

9799 

46    4  59 

9743 

Antares 

E. 

37  38  41 

9440 

35  56    3 

9454 

34  13  45 

9468 

32  31  47 

9489 

a  Aquil« 

£• 

91  38  17 

3193 

90  11  59 

3907 

88  45  58 

3999 

87  20  15 

3939 

29 

Suit 

W, 

98    1   11 

9880 

99  33  55 

9895 

101    6  20 

9909 

102  38  27 

9993 

Mars 

W. 

74    0  43 

9760 

75  36    4 

9774 

77  11    6 

9788 

78  45  50 

9801 

Venos 

W. 

54    0  26 

9814 

55  34  36 

9897 

57    8  29 

9841 

58  42    4 

9865 

a  Aquilae 

E. 

80  16  53 

3336 

78  53  23 

3358 

77  30  18 

3381 

76    7  40 

3406 

Fomalhaut 

E. 

105  15  43 

9849 

103  42    9 

9851 

102    8  47 

9861 

100  35  38 

9870 

30 

Suit 

W. 

110  14  40 

9991 

111  45    4 

3005 

113  15  11 

3018 

114  45    2 

3030 

Mars 

W. 

86a5    6 

9868 

88    8    6 

9880 

89  40  50 

9893 

91  13  18 

9905 

Vekos 

W. 

66  25  45 

9918 

67  57  41 

9931 

69  29  21 

9919 

71     0  46 

9954 

Spica 

W. 

35     1   13 

9657 

36  38  50 

9669 

38  16  12 

9681 

39  5:)  18 

9699 

a  Aqiiilot 

E. 

69  21  58 

3549 

68    2  28 

3589 

66  43  34 

3616 

65  25  17 

3653 

Fouifilhaut 

E. 

92  53  13 

9996 

91  21  27 

9937 

89  49  55 

9950 

88  18  39 

9968 

aPegaai 

E. 

114  54  56 

9936 

113  2:)  23 

9941 

111  51  56 

9946 

110  20  36 

9953 

31 

Suit 

W. 

122  10  27 

3091 

123  38  48 

3109 

125    6  55 

3114 

126  34  48 

3196 

Maes 

W. 

98  51  48 

9964 

100  22  46 

9074 

101  53  31 

9985 

10.3  24    2 

9996 

Vends 

w. 

78  34  14 

3010 

80    4  14 

3090 

81  34    2 

3030 

83    3  37 

3040 

8  pica 

w. 

47  55    3 

9747 

49  30  41 

9737 

51     6    5 

9767 

52  41  16 

9778 

Saturn 

w. 

39  50  48 

9891 

41  24  48 

9R88 

42  58  39 

9R35 

44  32  21 

9843 

a  Aquiln 

E. 

59    4  20 

3867 

57  50  27 

3919 

56  37  26 

3979 

55  25  19 

4030 

Fomalhaut 

E. 

80  46  11 

3096 

79  16  30 

3039 

77  47    5 

3059 

76  17  57 

3067 

aPegasi 

E. 

102  46    1 

9988 

101  15  33 

9996 

99  45  15 

3004 

98  15    7 

3019 

xvm. 


JULY,  1895. 
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OBBBNWIOH  MEAN  UMB. 

LUNAB  DlfiTAKGEfi. 

• 

H 

^kV                                   M     V^tf 

P.I.. 

F.L. 

• 

P.I.. 

P.L. 

Vaaeud  DirvetMa 

Wdnigfat. 

XVk. 

DftA 

XVIIlb. 

of 
DUt. 

XXP»- 

of 
Diir. 

93 

Suit 

W. 

3l53»S 

t38B 

96  37  iS 

9967 

o        •        $t 

38  31  34 

9967 

3d    5^56 

9309 

Spica 

E. 

56  50  37 

9039 

54  58    3 

9049 

53    5  a5 

9046 

51  13  13 

C058 

Satuaii 

E. 

65  10  39 

9078 

63  18  56 

9083 

61  37  31 

9089 

59  36  15 

9095 

Aotares 

£. 

103  44  44 

9087 

100  53    8 

9041 

98  59  38 

9046 

97    7  15 

90G6 

94 

Son 

W. 

38  46  34 

9394 

40  30  18 

9401 

43  13  51 

9410 

43  57  13 

9419 

Spica 

E. 

41  53  44 

9066 

40    3  34 

9095 

38  11   17 

9104 

36  30  34 

9115 

Satuen 

E. 

50  33  44 

9139 

48  33  45 

9150 

46  43    3 

9169 

44  S:i  37 

9175 

AntarM 

E. 

87  47  33 

9065 

85  56  10 

9093 

84    5    0 

9109 

83  14    4 

9111 

35 

Soif 

W. 

53  30  30 

9179 

54  19  33 

9484 

55  53  59 

9497 

57  35  17 

9510 

Satorn 

E. 

35  51  54 

9955 

34    4  48 

9975 

33  18  13 

9996 

3033    7 

9919 

Antarea 

E. 

73    3  13 

9165 

71  13  53 

9176 

69  34  50 

9189 

67  36    6 

9909 

96 

8U5 

W, 

65  57    9 

9579 

67  36  33 

9593 

m  15  38 

9607 

70  54  33 

9693 

MAas 

W. 

41    3  49 

9469 

43  45  55 

9477 

44  37  40 

9499 

46    9    5 

9507 

ADtarea 

E. 

58  37  15 

9968 

56  50  39 

9989 

55    4    3 

9996 

5:1  17  57 

9310 

37 

Soif 

W. 

79    3    0 

9698 

80  39  43 

9714 

83  16    3 

9799 

83  53    4 

9745 

Maei 

W. 

54  30  59 

9M8 

56  10  19 

9596 

57  4!)  19 

9619 

59  37  58 

9996 

Vaifua 

W. 

34  45  53 

9640 

36  33  5:^ 

9655 

38    1  3:) 

9670 

39  :)8  5:) 

9684 

Antarea 

E. 

44  33  40 

9389 

43  48  39 

9396 

41    4  59 

9411 

39  31  40 

9495 

aAquiliB 

E. 

97  35  51 

9148 

95  58  39 

3157 

94  31  38 

3168 

93    4  50 

9189 

98 

Son 

W. 

91  47    5 

9891 

93  31    6 

9836 

94  54  47 

9851 

96  38    9 

9866 

Maei 

W. 

67  36    8 

9791 

69  13  46 

9716 

70  49    4 

9731 

79  35    3 

9745 

Vaaut 

W. 

47  40  43 

9757 

«»  16    6 

9779 

50  51  11 

9785 

53  35  58 

9800 

Antnrea 

E. 

30  50    9 

9497 

39    8  51 

9511 

37  37  5.} 

9595 

35  47  14 

9538 

aAquils 

£. 

85  54  53 

3956 

84  39  49 

3974 

83    5    7 

»94 

81  40  48 

3314 

99 

Son 

W. 

104  10  17 

9937 

ia5  41  49 

9951 

107  13    3 

9965 

108  44    0 

9978 

Maes 

W. 

80  30  16 

9815 

81  54  34 

9898 

83  38  15 

9849 

a5    1  49 

9865 

Venqs 

W. 

60  15  31 

9667 

61  48  33 

9680 

63  31     6 

9893 

64  53  34 

9906 

a  Aqiiilie 

E. 

74  45  30 

3439 

73  33  50 

3459 

73    3  40 

3488 

70  43    3 

3518 

Fomaihaiit 

B. 

99    3  41 

9881 

97  39  58 

9099 

95  57  39 

9903 

94  35  14 

9914 

30 

Sua 

W. 

116  14  37 

3943 

117  43  57 

3055 

119  13    3 

3067 

130  41  53 

3079 

MAaa 

W, 

93  45  30 

9917 

94  17  37 

9999 

95  49    9 

9941 

97  30  36 

9053 

■ 

Vsaut 

W. 

73  31  56 

9965 

74    3  53 

9977 

75  33  3:) 

9989 

77    4    0 

9999 

Spica 

W. 

41  30    9 

9704 

43    6  44 

9714 

44  43    5 

9795 

46  19  11 

9736 

a  Aqiiiln 

E. 

64    7  40 

3609 

63  50  44 

9731 

61  34  :K) 

3774 

60  19     1 

39« 

Fotnalhaut 

E. 

86  47  38 

9974 

S5  16  53 

9986 

8:)  46  3:1 

yooo 

83  16    9 

3019  , 

afagaai 

E. 

108  49  34 

9959 

107  18  30 

9966 

105  47  35 

9979 

104  16  :» 

9061    , 

31 

Soil 

W. 

138    3  37 

3136 

I3J)  3!)  53 

9147 

130  57    6 

3157 

133  34    7 

9168 

Maes 

W. 

104  54  30 

3006 

\m  34  35 

9017 

107  54  17 

3096 

ia>  3:j  57 

3037 

Vsifoa 

W. 

84  3:1    0 

3051 

8<>    3  10 

906O 

87  31     9 

3000 

Hrt  511  5(1 

3079   _ 

Spica 

W. 

54  16  V\ 

97W7 

55  50  58 

9797 

57  35  30 

9806 

58  59  50 

»H|5    \ 

Satoeh 

W, 

46    5  53 

9850 

47  :«  16 

9857 

49  13  m 

9865 

50  45  :M 

8K79   \ 

fii  Aqiiilia 

E. 

54  14    9 

4001 

5:)    3  59 

4157 

51  54  53 

4998 

50  46  5*-i 

4303 

Fotnalhaot 

E. 

74  49    7 

3081 

73  30  34 

3096 

71  53  19 

9110 

70  34  3-2 

3195 

apegaai 

E. 

96  45    9 

3090 

95  15  31 

9099 

93  45  44 

3097 

93  16  17 

9046 
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▲T  OXEEHWICH  APPABEHT  HOOH. 


I 

I 


Tbor. 
Frid, 

tiVV. 
Mofi# 

Wwl. 
TImn 
FrtiU 

Mon. 

Tiien. 
W<hI. 
Tliur. 

Frill. 
Hat. 

Mon. 
Tiwii. 
Wed. 

Thiir. 

Krid. 

Hat 

Mon. 

WtMl. 

Tlinr. 
Krid. 


I 

I 


1 

3 
8 

4 
ft 
6 

7 
ft 
9 

10 
11 
Vi 

la 

14 

1ft 

16 
17 
18 

19 
30 
91 

39 
93 
94 

9ft 
96 
97 

9N 
99 
SO 
SI 


THE  SUW 


KsktA 


ivr.v.|»9 


6  45  31.25 
ft  49  23.94 
0  53  16,01 

«  67  7,47 
9  0  58.32 
9    4  48.56 

9  8  38,22 
9  12  27.30 
9  16  15,80 

9  20  3.73 
9  23  51.10 
9  27  37  93 

9  31  21.21 
9  35  9.96 
9  88  55.18 

9  42  39.89 
9  46  24.09 
9  50    7.79 

9  53  50.99 

9  57  83.72 

10     1  15.96 

10  4  57.74 
10  8  89.06 
10  12  19.93 

10  16  0.37 
10  19  40.38 
10  23  19.98 

10  26  59.19 

10  80  88.01 

10  84  16.48 

10  87  54.59 

10  41  82.88 


IMC  for 


0.706 
9,689 
0.667 

0.631 
0.606 
9.661 

9,567 
9.633 
9.609 

9.486 
9.462 
9.439 

0.417 

9.374 

0.36tf 
9.331 
9.310 

0.990 
9.»i70 
0.*i50 

9.931 
9.919 
9.194 

9.176 
9.160 
9.14)2 

9.I9C 
9.110 
9.096 
9.061 

9.06H 


N.l^  1  59.0 
17  46  43.9 
17  81  11.5 

17  15  22.2 
16  59  16.0 
16  42  53.4 

16  26  14.7 
16  9  20.0 
15  52    9.7 

15  34  44.0 
15  17  3.3 
14  59    7.8 

14  40  57.9 
14  22  33.8 
14    3  55.8 

13  45  4.3 
13  25  59.6 
13    6  42.0 

12  47  11.8 
12  27  29.5 
12    7  35.3 

1 1  47  29.6 
11  27  12.6 
11     6  44.9 

10  46  6.7 
10  25  18.3 
10    4  20.1 

9  43  12.5 
9  21  55.7 
9  0  80.1 
6  88  55.9 

N.  8  17  13.6 


DML 
1 


-37.76 
38.49 
39.90 

-39.91 
40.60 
41.96 

-41.96 
49.61 
43.95 

-43.88 
44.50 
46.11 

-45.71 
46.99 
46.86 

-47.49 
47.96 
48.49 

-49.01 
49.51 
50.00 

-50.47 
50.93 
51.37 

-51.80 
59.99 
59.69 

-53.01 
63.39 
53.76 
54.10 

-54.43 


5  48.05 
5  48.18 
5  48.32 

5  48.45 
5  48.59 
5  48.73 

5  48.88 
5  49.03 
5  49.18 

5  49.33 
5  49.49 
5  49.65 

5  49.81 
5  49.97 
5  50.14 

5  50.32 
5  50.50 
5  50.68 

5  50.87 
5  51.06 
5  51.26 

5  51.46 
5  51.66 
5  51.87 

5  52.08 
5  52.30 
5  52.52 

5  52.75 
5  58.97 
5  58.20 
5  53.48 


15  53,66    64.48 


66.65 
66.57 
66.48 

66.39 
66.30 
66.21 

66.18 
66.05 
65.97 

65.88 
65.80 
65.72 

65.64 
65.56 
65.48 

65.40 
65.33 
65.25 

65.18 
65.11 
65.04 

64.97 
64.91 
64.85 

64.79 
64.73 
64.68 

64.62 
64.57 
64.52 
64.47 


TJ 


6  7.87 
6  4.01 
5  59.54 

5  54.45 
5  48.76 
5  42.47 

5  35.59 
5  28.13 
5  20.09 

5  11.49 
5  2.34 
4  52.63 

4  42.39 
4  31.61 
4  20.31 

4  849 
3  56.17 
3  43.35 

3  30.04 
3  16.24 
3     1.97 

2  47.28 
2  32.04 
2  16.40 

2  0.32 
1  43.83 
1  26.92 

1  9.62 
0  51.94 
0  33.90 
0  15.51 


0    &21 


IHmt. 


0.148 
0.174 
0.199 

0.995 
0.950 
0.975 

0.999 
0.393 
0.347 

0.370 
0.393 
0.416 

0.438 
0.460 
0.489 

0.503 
0.594 
0.545 

0.565 
0.585 
0.604 

0.693 
0.649 
0.661 

0.679 
0.696 
0.713 

0.729 
0.744 
0.759 
0.773 

0.786 


T^  tUm  ->  K»6i«l  M  U*  kMriy  okMf*  •T  4««liMtiM 


fmaik  \s  MMnetlax  tM6  Ami  tte 


n. 
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AT  GREEN WIGU  MEAN  NOON. 

i 

1 

1 

THE  SUITS 

Ttai*. 

to  be 

SaMrMted 

froin 

Dili:  for 
1  Hour. 

SMerMl 

Time, 

or 

Bif^iAMeoeloa 

of 

MenaHoa. 

BlffhtAMCMlOB. 

Dm,  tot 

IHoor. 

ApptTM* 

Oifllfbr 
IHovr. 

Added  to 
MeesTime. 

Thar. 

Frid. 

Sat 

1 

2 
8 

b     m       • 

8  45  80.26 
8  49  22.96 
8  58  15.04 

• 
9.709 

9.68:1 

9.657 

N.18^    2     2^8 

17  46  47.7 
17  31  15.4 

"ZtM 
38.49 
39.20 

m       • 

6    7.88 
6    4.03 
5  59.56 

e 
0.148 
0.174 
0.199 

h      m       n 

8  39  22.37 
8  43  18.93 
8  47  15.49 

SUN. 

Mod. 

Toes. 

4 
5 
6 

8  57    6.52 

9  0  57.39 
9    4  47.65 

9.G39 
9.607 
9.58^ 

17  15  26.0 
16  59  19.9 
16  42  57.8 

-39.90 
40.60 
41.28 

5  54.47 
5  48.79 
5  42.50 

0.224 
0.250 
0.275 

8  51  1204 
8  55    8.60 
8  59    5.16 

Wed. 
Thar. 
Frid. 

7 
8 
9 

9    8  37.38 
9  12  26.43 
9  16  14.95 

9.558 
9.534 
9.510 

16  26  18.5 
16    9  28.8 
15  52  13.5 

-41.95 
42.61 
43.25 

5  35.62 
5  28.16 
5  20.12 

0.299 
0..323 
0.347 

9    3     1.71 
9    6  58.27 
9  10  54.83 

Sat 

SUN. 

Moo. 

10 
11 
12 

9  20    2.90 
9  23  50.81 
9  27  37.16 

9.487 
9.464 
9.441 

15  84  47.8 
15  17    7.0 
14  59  11.4 

-43.89 
44.51 
45.12 

5  11.52 
5    2.37 
4  52.67 

0.370 
0.393 
0.416 

9  14  51.38 
9  18  47.94 
9  22  44.49 

Taes. 
Wed. 
Thor. 

18 
14 
15 

9  81  28.47 
9  35    9.25 
9  88  54.50 

9.419 
9.397 
9.375 

14  41     1.4 
14  22  37J2 
14    8  59.2 

-45.71 
46.30 
46.87 

4  42.42 
4  81.64 
4  20.34 

0.4.38 
0.460 
0.482 

9  26  41.05 
9  30  37.60 
9  34  34.16 

Frid. 

Sat. 

SUN. 

16 
17 
18 

9  42  39.24 
9  46  23.48 
9  50    7.21 

9.354 
9.333 
9.312 

18  45    7.5 
18  26    2.7 
18    6  45.0 

-47.43 
47.97 
48.50 

4    8.53 
3  56.21 
3  48.38 

0.503 
0.524 
0.545 

9  38  80.72 
9  42  27.27 
9  46  28.83 

Mod. 
Tnes. 
Wed. 

19 
20 
21 

9  53  50.45 

9  57  33.21 

10     1   15.49 

9.299 
9.272 
9.252 

12  47  14.6 
12  27  32.1 
12    7  37.7 

-411.02 
4i).52 
50.01 

3  30.07 
8  16.27 
8    2.00 

0.565 
0.585 
0.604 

9  50  20.38 
9  54  16.94 
9  58  13.49 

Thar. 

Frid. 

Sat 

22 
28 
24 

10    4  57.81 
10    8  38.67 
10  12  19.58 

9.233 
9.214 
9.196 

11  47  31.8 
11  27  14.7 
11     6  46.7 

-50.48 
50.94 
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9.9969 

54.76 

9.9994 

ai7 

9.9946 

21.71 

9.9966 

a5a» 

9.9990 

49.19 

9.9314 

3.15 

9.9336 

1 

17.25 

9.9369 

1 

31.50 

9.9387 

1 

45JK) 

t.9411 

1 

0.44 

9.9436 

15.13 

9.9409 

29.98 

9.6486 

44.99 

9.9515 

0.16 

9.9541 

15.48 

9.9567 

30.96 

9.9594 

46.61 

9.9699 

2.42 

63649 

18.40 

9.9677 

ai 

3  29  14.6 
3  44  30.3 

3  59  40.4 

4  14  44.8 
4  29  43.4 
4  44  36.2 

4  59  23.1 

5  14  4.0 
5  28  38.8 
5  43    7.4 

5  57  29  J 

6  II  45il 
6  25  .5.5,7 
6  39  59.0 

6  53  55.8 

7  7  46.0 
7  21  29.5 
7  35    6.2 

7  48  mA 

8  1  59.2 
8  15  15..3 
8  28  24.4 
8  41  26.4 

8  54  21.3 

9  7    9.0 


5.367 
5.915 
5.191 
5.665 
4.999 


4.739 
4.631 
4.598 
4.495 
4.391 
4.616 
4.106 
4.001 
13.869 
3.781 


13.555 
X449 


13.910 

9.674 
9.855 
9.734 
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XI. 


OBBENWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

Hour. 

RigbtAaoenaioo. 

Dlfllfor 
IHlniito. 

DeoUnfttkm. 

Diftfor 
llOnQto. 

Bnir. 

BtghtAsoMiiion. 

DliCfor 
IMiBttte. 

D<wlteatton. 

DUtfor 

IMlBQto. 

sc 

rKT>Al 

r  25. 

TUESDAY  27. 

0 

h     m      • 

14  25  18.40 

• 
9.W77 

1           o       t       m 

S.19    7    9.0 

I9!734 

0 

h    »      • 
16  17  ia32 

• 
9J838 

S.2I  41  49J9 

0f 

6J98 

1 

14  27  34.54 

9.9704 

19  19  49.4 

19.619 

I 

16  19  36.39 

9.3869 

26  47  40.2 

ft.779 

2 

14  29  50.85 

9.9739 

19  32  22.4 

19.489 

2 

16  21  59JS4 

S.3864 

26  53  21.8 

5.fl6 

3 

14  32    7.33 

9.9701 

19  44  48.0 

19.365 

3 

16  24  22.76 

9.367f 

26  58  54.1 

&.460 

4 

14  34  23i)8 

9.97l« 

19  57    6M 

19.940 

4 

16  26  4(i.05 

9.3686 

27    4  16.9 

&jmf 

5 

14  36  40.79 

9.9816 

20    9  16.8 

19.114 

5 

16  29    9.39 

QnoMK 

27    9  30.2 

&.I43 

6 

14  38  57.77 

9.9644 

20  21  19.8 

11.967 

6 

16  31  32.79 

9.3904 

27  14  34.1 

4.966 

7 

14  41   14.92 

9.987d 

20  33  15.2 

11.850 

7 

16  33  56.24 

9.3919 

27  19  28.5 

4.898 

8 

14  43  32.24 

9.9909 

20  45    2.9 

11.730 

8 

16  36  19.74 

9.3990 

27  24  ia4 

4.669 

9 

14  45  49,74 

9.9931 

20  56  42.8 

11.599 

9 

16  38  43.28 

9.3997 

27  28  48.8 

4.511 

10 

14  48    7.41 

9.9950 

21    8  14.8 

11.468 

10 

16  41     6.86 

9.3039 

27  33  14.7 

4J59 

11 

14  50  25.24 

9.9967 

21  19  39.0 

11.337 

11 

16  43  30.46 

9.3936 

27  37  31.1 

4.194 

12 

14  52  43.25 

9.3016 

21  30  55.3 

11.905 

12 

16  45  54.09 

9.3940 

27  41  38.0 

44196 

13 

14  55     1.43 

9.3044 

21  42    3.6 

11.071 

13 

16  48  17.74 

9.3943 

27  45  a5.4 

xsn 

14 

14  57  19.77 

9.3071 

21  53    3.8 

10.936 

14 

16  50  41.40 

9.3945 

27  49  23.2 

3.717 

15 

14  59  38.28 

9.3099 

22    3  55.9 

10.801 

15 

16  53    5.08 

9.3946 

27  ,W     1.5 

3.556 

16 

15     1  5().96 

9.3198 

22  14  39.9 

10.664 

16 

16  55  28.76 

9.3946 

27  ,56  30.2 

3.309 

17 

15    4  15.81 

9.3156 

22  25  15.6 

10.596 

17 

16  57  52.43 

9.3945 

27  59  49.4 

3.941 

18 

15    6  34.83 

9.3183 

22  a5  43.0 

lO-lS? 

18 

17    0  16.10 

9.3943 

28    2  .59.1 

3.069 

ID 

15    8  54.01 

9.3911 

22  46    2.1 

10.949 

19 

17    2  39.75 

9.3940 

28    5  5S1.2 

fiJ99 

20 

15  11   13.36 

9.3938 

22  56  12.9 

10.110 

20 

17    5    3.:« 

9.3937 

28    8  49.8 

9.764 

21 

15  13  32.87 

9.3965 

23    6  15.3 

9jano 

21 

17    7  26.99 

9.3939 

28  11  30.9 

9.606 

22 

15  15  52.54 

9.3999 

23  16    9.3 

9.898 

22 

17    9  50.57 

9.3997 

28  14    23 

9.447 

23 

15  18  12.37 
M( 

)NDA1 

8.23  25  54.7 
i  26. 

9.686 

23 

17  12  14.11 
WEL 

9.3090 

^NESD 

&28  16  24.5 
AY  28. 

9368 

0 

15  20  32.36 

9.3344 

S.23  a5  31.6 

9.543 

0 

17  14  37.61 

9.3019 

8.28  18  37.0 

9.199 

1 

15  22  52.50 

9.3370 

23  44  59.9 

9.400 

1 

17  17    1.06 

9.3903 

28  20  40.0 

1.971 

2 

15  25  12.80 

9.3396 

23  54  19.6 

9.956 

2 

17  19  24.45 

9.3804 

28  22  :)a5 

1.813 

3 

15  27  33.26 

9.3499 

24    3  :U).6 

9.110 

3 

17  21  47.79 

9.3884 

28  24  17.6 

1.656 

4 

15  29  53.87 

9.3447 

24  12  32.8 

8.964 

4 

17  24  1 1.06 

9.3873 

28  25  52.2 

1.497 

5 

15  32  14.62 

9.3471 

24  21  26.3 

8.818 

5 

17  26  34.26 

9.3861 

28  27  17.3 

1J39 

6 

15  34  35.52 

9.3496 

24  30  1 1.0 

8.671 

6 

17  28  57.39 

9.3848 

28  28  32.9 

1.169 

7 

15  36  5(i57 

9J)519 

24  38  46.8 

8.593 

7 

17  31  20.44 

9.3833 

28  29  39.1 

I4»95 

8 

15  39  17.75 

9.3549 

24  47  13.7 

8.375 

8 

17  33  4:i:» 

9.3817 

28  30  35.9 

0.869 

9 

15  41  39.07 

9.3ri65 

24  55  31.8 

8.997 

9 

17  36    6.24 

9.3800 

28  31  23.4 

0.713 

10 

15  44    0.53 

9.3587 

25    3  40.9 

84)77 

10 

17  38  28.99 

9.3783 

28  32     1.5 

0.5S7 

11 

15  46  22.12 

9.3609 

25  11  41.0 

7.996 

11 

17  40  51.64 

9.3766 

28  32  30.2 

0.406 

12 

15  48  43.84 

9.3631 

25  19  32.0 

7.775 

12 

17  43  14.18 

9.3747 

28  32  49.5 

6.944 

13 

15  51     5.69 

9.3659 

25  27  14.0 

74194 

13 

17  45  36.60 

9.3796 

28  :«  59.5 

-04190 

14 

15  53  27.66 

9.3679 

25  34  46.9 

7.473 

14 

17  47  58.89 

9.3705 

28  :«    0.3 

4-0.064 

15 

15  .55  49.75 

9..1699 

25  42  10.7 

7.390 

15 

17  50  21.06 

9.3684 

28  32  51.8 

0.919 

16 

15  58  11.96 

9.3711 

25  49  25.3 

7.167 

16 

17  .52  43.10 

9.3661 

28  32  IU.0 

6.379 

17 

16    0  34.28 

9.3799 

25  56  ,30.7 

7.013 

17 

17  .55    4.99 

9.3636 

28  32    7.1 

6.596 

18 

16    2  56.70 

9.3746 

26    3  2a9 

6.859 

18 

17  57  26.73 

9.3611 

28  31  31.0 

6.6n 

19 

16    5  19.23 

9.3763 

26  10  13.8 

6.705 

19 

17  59  48;)2 

9.3585 

28  30  45.8 

0.830 

20 

16    7  41.86 

9.3780 

26  16  51.5 

6.551 

20 

18    2    9.75 

9.3559 

28  29  51.4 

0.989 

21 

16  10    4.59 

9.3797 

26  23  I9i) 

6.396 

21 

18    4  31.03 

9.3539 

28  28  47.9 

1.133 

22 

16  12  27.42 

9.3819 

26  2J)  39.0 

6.941 

22 

18    6  52.14 

9.3503 

28  27  a5.4- 

1.984 

23 

16  14  50.33 

9.3895 

26  a5  48.8 

6.0^5 

23 

18    9  13.07 

9.3474 

28  26  laS 

1.436 

24 

16  17  13.32 

9.3838 

8.26  41  49.2 

5.9-28 

24 

18  11  a3.83 

9.3445 

8.28  24  43.2 

1JM6 
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OBBBNWIOH  MEAN  TIMB. 

THE  If  CON'S  RIOHT  ASCENSION  AND  DECLINATION. 

Hmt. 

SlcbtAM^uloB. 

Dlirfor 
1  Miaou. 

DoolhMirt— 

9 
llOnoto. 

Booi; 

IMCfor 
1  Miaou. 

DmUmUob. 

DtClto 
IMIaat*. 

THl 

7RSDJ 

lT29. 

SATURDAY  81. 

0 

18  11  33^ 

• 

t.3446 

a2l34  4SU) 

1.866 

0 

19  50  19.39 

• 
8.1978 

8.3/  30  3^4 

7j047 

1 

18  13  54.41 

9.3413 

38  33    3^ 

1.734 

1 

20    1  36.86 

8.1818 

34  23  30.3 

7J06 

9 

18  16  14.79 

^am 

38  31  15.1 

IJ08 

2 

20    8  34.00 

8.1164 

34  14  39J 

8.088 

8 

18  18  34jm 

tJ348 

38  19  17J 

8.080 

3 

20    5  40.83 

8.1111 

34    633.9 

6.166 

4 

18  20  54.97 

tJ3]S 

38  17  11.7 

8.176 

4 

20    7  47.34 

8.1667 

33  58    9.6 

6.973 

5 

18  23  14.76 

8J8B1 

38  14  56.7 

8.383 

5 

20    9  53JS2 

8.1003 

2:1  49  5ai 

0J76 

6 

18  25  34.34 

t.3M5 

38  13  32.9 

8.410 

6 

20  11  59.38 

8JM60 

S3  41  34.4 

M79 

7 

18  27  53.70 

8.3800 

28  10    0.4 

8414 

7 

20  14    4M 

841607 

33  32  52.6 

8.568 

8 

18  30  12.85 

9J173 

38    7  19Jt 

8.756 

8 

20  16  10.14 

8.0643 

33  24  14.6 

6.681 

9 

18  33  31.78 

8JI37 

38    4  29.4 

8J08 

9 

20  18  15.04 

8U»788 

23  15  30.6 

6.783 

10 

18  34  50.49 

8.3006 

38    1  31.0 

3UM5 

10 

30  30  19.63 

8.0737 

23    6  40.7 

Bjm 

11 

18  37  sm 

%J30M 

37  58  34.0 

3.167 

11 

20  33  33.88 

8UW63 

22  57  US 

6J88 

13 

18  39  37.19 

83>I8 

27  55    8Ji 

3J80 

12 

30  34  37.83 

8UM30 

22  48  4ai 

o.on 

13 

18  41  45.18 

8.9078 

37  51  44.5 

8.470 

13 

30  36  31.44 

tMn 

22  39  35.6 

0.178 

14 

18  44    3.!«3 

8.9B36 

37  48  13.1 

3.610 

14 

30  28  34.75 

8.0686 

23  30  22.4 

0.867 

15 

18  46  30.44 

8.9607 

37  44  31.3 

8.740 

15 

20  30  37.74 

8.0478 

22  21    3.6 

OJOI 

16 

18  48  37.70 

8.96S5 

37  40  43.3 

3.667 

16 

20  :{2  40.41 

8.0410 

22  11  39.1 

0.454 

17 

18  50  54.70 

8.9619 

37  36  44.8 

4.096 

17 

20  34  43.77 

8.0867 

22    2    9.1 

0.546 

18 

18  53  11.44 

9.9768 

37  32  39  J2 

4.169 

18 

20  36  44.82 

8uni6 

31  83  3:i6 

0.837 

19 

18  55  37..93 

9.9794 

27  28  25.4 

4.996 

19 

20  38  46J)6 

8.0863 

31  43  52.7 

0.797 

20 

18  57  44.13 

8.9060 

37  34    a4 

4.433 

20 

30  40  47.98 

8.0811 

31  33    64 

0.616 

31 

19    0    0.08 

9.9636 

37  19  3a4 

4.567 

21 

30  43  49.09 

8.8I80 

31  33  14.8 

0J03 

33 

19    3  15.75 

9.9560 

27  14  55.4 

4.700 

22 

30  44  49.89 

8.0100 

31  13  18.0 

0J60 

33 

19    4  31.15 

9.9643 

S.27  10    9.4 

4.633 

23 

30  46  50.39 

8J067 

a31    8  16.0 

io.on 

P] 

\i\\}Al 

r  80. 

SUNDAY 

,   SEP! 

rEMBEB  t 

i 

0 

1 

19    6  4^27 
19    9     l.ll 

8.9497 
8.9449 

S.37    5  15.4 
27    0  13.6 

5.006 

0 

30  48  50.58 

1     8.0007 

18.30  53    SJS 

1     10.109 

3 

19  11  15.66 

8.9409 

26  55    3.9 

5.996 

3 

19  13  29i^ 

9.9364 

26  49  46.5 

5.354 

4 
5 

19  15  4:i9l 
19  17  57.59 

9.9306 
9.9956 

26  44  21.4 
36  38  48.6 

5.483 
5.611 

PHASES 

OP  T] 

EE  MOON. 

t 

6 
7 

19  20  10.97 
19  22  24.06 

9.9906 
9.9156 

26  3:1    8.1 
26  27  20.1 

6.737 
6.869 

8 

19  24  36.85 

9.8106 

26  21  24.7 

5.066 

4        h 

^ 

9 

19  26  49.33 

8J0fi6 

26  15  21.8 

6.110 

( 

3  Full  Moon 

•    •  Ai 

ug.      5      1    . 
.    18      5 

51J2 

10 
11 

19  29     1.51 
19  31   13.%^ 

8.9006 
9.1066 

26    9  11.5 
26    2  5.U) 

6.939 
6.354 

i 

t  idkBi  Qiiartc 

>r.    •    • 

18.5 

13 

19  33  24.i»7 

8.1904 

25  56  29.0 

6.475 

( 

9  New  Moon 

•    •    • 

•    30      0 

55J 

13 
14 

19  ai  36.24 
19  37  47.19 

9.I0S8 
8.1700 

25  49  56.9 
35  43  17.6 

6.506 
6.713 

^ 
^ 

^  First  Qimjt4 

Br.    •    • 

.    36    17    ^ 

C3.3 

15 

19  39  57.83 
19  42    8.16 

8.1747 
9.1605 

25  36  31.3 
25  29  :^.9 

6.631 
6.046 

= 

— — 

17 

19  44  18.17 

9.1649 

25  22  37.5 

7M4 

^ 

4        h 

18 

19  46  27.87 

9.U06 

25  15  30.2 

7.178 

i 

t  A|K>gee.    • 

•    •  Ai 

ag.      7      7JS 

19 

19  48  37.25 

8.1537 

25   8  lai 

7.909 

i 

I  Perigee.    • 

•       #        e 

.    30      8.9 

30 
31 

19  50  46.31 
li»  52  55.06 

8.I4M 

A    0  ^^t% 

25    0  55.1 
24  53  27.4 

7.406 

4b    ASA 

9.1439 

7J^I7 

33 

19  55    a49 

9.1378 

24  45  .53.0 

7.696 

33 

19  57  11.60 

9.1395 

24  38  12.0 

7.738 

34 

19  59  19.39 

8.1979 

S.24  30  24.4 

7JM7 
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OIIKRNWIOH  MB  AN  TIMB. 

LUNAR  DIfiTANCRa 

• 

Name  and  Direetloo 

Noon. 

P.L. 
of 

lUh. 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

P.L. 
of 

1 

of  OUJect. 

DlfT. 

I>lfr 

Dur. 

DfC 

Vends 

W. 

C          »         It 

1»0  28  31 

3068 

Off 

91  56  55 

3096 

o        1       n 

93  25    9 

8105 

94  53  13 

3114 

Spica 

W. 

GO  33  58 

9885 

62    7  54 

9833 

63  41  39 

9849 

65  15  12 

9851 

Saturn 

w. 

52  18  29 

9880 

5:3  51  14 

9887 

55  23  50 

9894 

56  56  16 

9909 

Fomalhaut 

E. 

68  56  43 

3149 

67  29  24 

3158 

66    2  24 

3174 

64  35  44 

3199 

aPegasi 

E. 

90  47     1 

aoas 

89  17  56 

3085 

67  49    3 

3073 

86  20  20 

3089 

2 

Spica 

W. 

73    0  18 

9881 

74  32  49 

9896 

76    5  11 

9905 

77  37  24 

9919 

Saturn 

W. 

64  36    7 

9837 

66    7  3S> 

9944 

67  39    2 

9960 

69  10  17 

9958 

Aiitares 

W. 

27    5  47 

988] 

28  38  18 

9898 

30  10  40 

9905 

31  42  52 

9919 

roitiallifiut 

E. 

57  27  50 

3988 

56    3  25 

3319 

54  39  27 

3335 

53  15  56 

3360 

a  Pegasi 

E. 

78  59  41 

3131 

77  32    9 

3149 

76    4  50 

3153 

74  37  44 

3189 

3 

Spica 

W. 

a5  16  15 

9948 

86  47  36 

9961 

88  18  50 

9968 

89  49  56 

9983 

Saturn 

W. 

76  44  27 

9989 

78  14  54 

9995 

79  45  13 

3001 

81  15  25 

3097 

Aiitiires 

W. 

39  21  45 

9945 

40  53    7 

9951 

42  24  21 

9057 

43  55  28 

9983 

Fomalhaut 

E. 

46  2(1    2 

3509 

45    5  48 

3547 

43  46  16 

3587- 

42  27  28 

3631 

a  Pegasi 

E. 

67  25  31 

3991 

65  59  47 

3934 

64  34  18 

3947 

63    9    4 

3961 

aArietis 

E. 

108  51     9 

9909 

107  20  18 

9975 

105  49  34 

9981 

104  18  57 

9985 

4 

Spica 

W. 

97  23  38 

9991 

98  54    2 

9996 

100  24  20 

3001 

101  54  31 

3085 

Saturn 

W. 

88  44  38 

3034 

90  14    9 

3039 

91  43  3:) 

3044 

93  12  51 

3048 

An  tares 

W. 

51  29  13 

9990 

f)2  59  38 

rtnnm 

snwo 

54  29  57 

3001 

56    0    9 

3006 

a  Pegasi 

E. 

56    7  14 

3340 

54  43  49 

3358 

53  20  44 

3378 

51  58    2 

3396 

aArietis 

E. 

96  47  32 

3019 

95  17  34 

3018 

93  47  43 

3099 

92  17  58 

3096 

5 

Saturn 

W. 

100  37  54 

3079 

102    6  38 

3077 

103  35  16 

3081 

105    3  49 

3086 

Aiitarea 

W. 

63  29  47 

3097 

64  59  26 

3030 

66  29     1 

3034 

67  58  31 

3038 

aArietis 

E. 

84  50  :^ 

3049 

8:^  21  23 

3059 

81  52  15 

3066 

80  23  12 

3060 

Aldebaran 

E. 

1 15  57  30 

3119 

114  29  44 

3191 

113    2    0 

3193 

111  34  18 

3195 

6 

Antares 

W. 

75  25    0 

3053 

76  54    7 

3056 

78  23  10 

3059 

79  52  10 

3009 

a  Arietis 

E. 

72  59    6 

3078 

71  30  29 

3080 

70    1  55 

3083 

68  33  25 

3087 

Aldeburuii 

E. 

104  16  22 

3133 

102  48  53 

3135 

101  21  26 

3138 

99  54    2 

3138 

7 

Antares 

W. 

87  16  .35 

3009 

88  45  22 

3070 

90  14    8 

3071 

91  42  53 

3079 

n  Aqnilm 

W. 

45    6  33 

4993 

46    4  29 

4839 

47    3  39 

4748 

48    3  58 

4671 

a  Arietis 

E. 

61   11  44 

3098 

59  43  :32 

3101 

58  15  2;) 

3101 

56  47  15 

3104 

Aldebaran 

E. 

92  37  25 

3145 

91   10  10 

3146 

89  42  56 

3148 

88  15  44 

3148 

8 

Antares 

W; 

99    6  31 

3079 

100  a5  15 

3070 

102    4    1 

3069 

103  32  48 

3068 

a  Aqnilto 

W. 

53  20  28 

4366 

54  26  20 

4317 

55  32  57 

4973 

56  40  15 

4931 

1 

a  Arietis 

E. 

49  27    6 

3110 

47  59    9 

3111 

4(i  31  13 

3119 

45    3  Id 

3113 

Aldebaran 

E. 

80  59  51 

3150 

79  32  42 

3149 

78    5  32 

3149 

76  38  22 

3149 

9 

a  Aqnilte 

W. 

62  25  52 

4058 

63  36  35 

4098 

64  47  47 

4009 

65  59  25 

3975 

roinullinut 

W. 

34  37    6 

4006 

35  48  40 

3937 

37     1  22 

3875 

38  15    7 

3818 

Aldebaran 

E. 

69  22  22 

3144 

67  55    6 

3143 

66  27  49 

3149 

65    0  30 

3141 

10 

a  AqnilfB 

W. 

72    3  37 

3865 

73  17  32 

3846 

74  31  47 

3898 

75  46  20 

3810 

Foinalbant 

W. 

44  37    4 

3598 

45  55  40 

3565 

47  14  5:) 

3539 

48  34  42 

3501 

Aldebaran 

E, 

57  43  26 

3131 

56  15  54 

3199 

54  48  20 

3197 

53  20  43 

3195 

Sun 

E. 

126  26    9 

3389 

125    3  40 

3383 

123  41    4 

3376 

122  18  20 

3368 

XIV. 
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OBEENWIOH  MEAN  TIME. 


LUMAB  DISTAirCES. 


1^ 


1 


3 


6 


8 


9 


10 


If Mi«  Mi4  IMwcM— 
•rObjMC 


VBffOS  W. 

8|iiea  W. 

Sati/rh  W. 

Fomnlhaiit  E  • 

a  PegaM  E . 

Spica  W. 

SATumi  W. 

Aotares  W. 

Fotmilhaiit  E  • 

a  Pegvsi  E  • 

Spica  W. 

Saturit  W. 

Autarea  W. 

Fomnlliaiit  E . 

a  Pegasi  E  • 

CI  Anetia  E  • 

Spica  W. 

SAToaif  W. 

Aourea  W. 

aPenai  E. 

aAnetb  .E. 

Satorm  W. 

Antarea  W. 

oAriatia  E. 

AlclabarmB  E  • 

Antarea  W. 

a  Arieda  E  • 

Aldebaran  E . 

AiiCaraa  W. 

a  Aqiiils  W. 

a  Arietia  E  • 

Alclalmran  E . 

Antarea  W. 

CI  Aquibs  W. 

a  Ariotia  E. 

Aldebaran  E  • 

o  Ac|uil«  W. 

Fonuilliaat  W. 

Ahlelmraii  E  • 

a  Aquibs  W. 

Fomaliiaut  W. 

Aklebaran  E . 

Sum  E. 


Midnight. 


9^91  S 

66  48  34 
58  28  32 
63  9  25 
84  51  49 

79  927 
70  41  23 
33  14  56 
51  52  54 
73  10  50 

91  20  55 
82  45  29 
45  26  27 
41  9  27 
61  44  7 

102  48  26 

103  24  37 
94  42  4 
57  30  16 
50  a5  43 
90  48  18 

106  32  17 
69  2Z.57 
78  54  14 

110    6  39 

81  21    8 

67  4  59 
98  26  39 

93  II  37 
49  5  22 
55  19  10 
86  48  32 


P.L, 
of 

Diff. 


91» 
909 


9091 

9919 
9964 
9919 


3174 


9013 


3078 
3976 


9010 
9063 
9009 

9490 
9931 


3049 
3066 
3196 


3140 

3079 
4600 

3106 
3146 


XVfc. 


105    1  37 

3066 

57  48  12 

4199 

43a'i24 

3114 

75  11  12 

3146 

67  11  29 

3961 

39  29  51 

3767 

63  33  10 

3139 

77    1  12 

3793 

49  55    5 

3479 

51  53    4 

3193 

120  55  27 

3360 

97  48  49 
68  21  45 

60  039 

61  43  27 

83  23  29 

80  41  22 

72  12  21 
34  46  51 
50  30  22 
71  44  JO 

92  51  46 

84  15  26 
46  57  19 

39  52  17 
60  19  27 

101  18    3 

104  54  37 
96  11  11 
59    0  17 

49  13  49 
89  18  44 

108    0  40 
.  70  57  18 

77  25  21 
108  39    1 

82  50  3 
65  36  36 
96  59  18 

94  40  21 

50  7  47 
53  51     7 

85  21  21 

106  30  28 
58  56  46 
42    7  31 

73  44     1 

68  23  57 

40  45  28 

62  5  48 

78  16  21 

51  16  0 
50  25  22 

119  32  25 


P.L. 

•r 

due: 


3199 

9867 
99J6 


3101 


9070 


3414 
3166 

9975 
3018 
9974 
3731 


9997 
3015 


9014 
9443 


9044 
9068 

9199 

9066 
9091 
9149 

9073 
4635 

3166 
3149 


4164 
3114 
3148 

3997 
9719 
3197 

97n 
9446 
9199 


xvnifc. 


ff 


99  16  2:^ 
69  54  46 
61  32  37 
60  17  52 
81  55  21 


82  13  8 
73  43  1 1 
18  37 
8  21 


36 
49 


70  17  43 


94  22  30 

er>  45  17 
48  28  4 
38  36  3 
58  55  4 
99  47  46 

106  24  31 
97  40  II 
60  30  12 

47  52  21 

87  49  16 

109  28  59 
72  26  36 
75  56  :« 

107  II  26 

84  18  56 
64  8  16 

95  31  59 

96  9  4 

51  II  8 

52  23  5 
83  54  II 

107  59  21 
60  5  54i 
40  39  39 
72  16  49 

69  36  49 
42  I  55 
60  38  23 

79  31  47 
52  37  25 

48  57  39 
118  9  14 


F.L. 

of 

Die 


9198 
9875 
9964 

3947 
3111 


9977 


9AAA 

3197 
9981 


3789 


3019 
3064 

3018 


3006 

3047 
3071 
3130 

3067 
3004 
3143 

3073 
4474 
3108 
3149 

3069 

4199 
3115 
3147 

3667 
3676 
3135 

3769 
3490 
3190 
3344 


XXlh 


100  43  47 
71  27  37 
($:)  4  26 

58  52  39 
80  27  25 

83  44  46 
75  13  5.3 
37  50  15 
47  46  54 
68  51  30 

95  53  7 
87  15  1 

49  58  42 
37  20  49 
57  30  59 

98  17  36 

107  54  20 

99  9  5 
m    0    2 

46  31  21 
86  19  53 

no  57  13 

73  55  50 

74  27  47 
105  43  5:) 

a5  47  46 
62  39  59 
94  4  41 

97  37  47 
52  15  23 

50  55  5 
82  27  I 

109  28  17 
61  15  38 
3i»  II  48 
70  49  36 

70  50  2 
43  19  8 

59  10  56 

80  47  29 
5:{  59  19 

47  29  54 
116  '15  53 


F.L. 

of 

Diir. 


3144 


9930 
3968 
3191 


99» 
9099 
3475 


3853 


3007 

3093 
3068 

3099 
3496 


3161 
3061 
3074 
3139 

3068 

3096 
3144 

3079 
4418 
3109 
3149 

3060 

4087 
3116 
3146 

3K85 
3K35 
3133 

3747 
3306 
3119 
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XV. 


OBEENWIOH  MEAK  TIMB. 

LUKAB  DISTANCES. 

• 

11 

11 

Kanio  and  DIreoUoa 
of  Objoci. 

Noon. 

P.L. 
•f 

Diff. 

lllh. 

P.L. 
«f 

Dur. 

Vlh. 

P.  L. 
of 

Diff. 

IXb. 

P.L. 

of 

Diff. 

a  Aquilie 

Fomalhaut 

Aldelmrau 

Pollux 

Sun 

W. 
W. 
E. 
E. 
E. 

O            t         41 

82    326 
55  21  41 
46    2    7 
88  17    9 
115  22  22 

3739 
3379 
3118 
8960 
3395 

8^  19  38 
56  44  30 
44  34  19 
86  46  17 
113  58  40 

3719 
3349 
3118 
9059 
3315 

8l36    &' 
58    7  45 
43    6  31 
85  15  13 
112  34  46 

3706 
3396 
3118 
9950 
3306 

85  52  46 
59  31  26 
41  38  4:) 
8:)  43  58 
111  10  41 

3683 

3306 
3119 
9940 
3994 

12 

*a  Aquiln 
Fomalhaut 
a  Pegnsi 
Pollux 
Sun 

W. 
W. 
W. 
E. 
E. 

92  19  19 
66  35  54 
44  51  31 
76    4  27 
104    6  57 

3638 

3904 
3359 
9887 
3936 

93  37  12 
68     1  58 
46  14  34 
74  31  51 
102  41  30 

3699 
3186 
3394 
9874 
3999 

94  55  15 
69  28  24 
47  38  18 
72  58  59 
101  15  47 

3690 
3167 
3980 
9869 
3909 

96  13  28 

70  55  13 
49    2  42 

71  25  51 

99  49  48 

3611 
3148 
3957 
9849 
3194 

13 

Fomalhaut 
a  Pegasi 
Polhix 
Sun 

W. 
W. 
E. 
E. 

78  14  49 
56  13  51 
63  35  57 
92  35  3;) 

3058 
3111 
9781 
3119 

79  43  50 
57  41  47 
62    1    4 
91    7  47 

3040 
3084 
9786 
3103 

81  13  13 

59  10  16 

60  25  51 
89  39  41 

3099 

3050 
9751 
3087 

82  42  58 
60  39  16 
58  50  19 
88  11  15 

3005 
3034 
9735 
3009 

14 

Fomalhaut 

aPegaai 

Pollux 

JUPITBR 

Sun 

W. 
W. 
E. 
E. 
E. 

90  17    7 
68  11  55 
50  47  23 
55    6  14 
80  43  46 

9990 
99M 
9655 
9739 
9981 

91  49    1 
69  43  56 
49    9  42 
53  30  16 
79  13  10 

9909 

9891 
9638 
9715 
9909 

93  21  17 
71  16  26 
47  31  39 
51  53  56 
77  42  10 

9886 
9869 
9891 
9098 
9944 

94  53  54 
72  49  25 
45  53  13 
50  17  13 
76  10  47 

9870 
9847 
9604 
9680 
9994 

15 

aPegaai 
aArietis 
Pollux 
Jupiter 

Sun 

W. 
W. 
E. 
E. 
E. 

80  41  tM 
37  4:1  55 
37  a5    5 
42    7  45 
68  27  41 

9741 
9561 
9517 
9599 
9897 

82  17    7 

39  23  43 
35  54  15 

40  28  40 
66  53  48 

9790 
9539 
9499 
9575 
9808 

83  53  20 
41     4    2 
34  13    1 
38  49  11 
65  19  30 

9700 
9517 
9489 
9559 
9788 

a5  30    0 
42  44  52 
32  31  23 
37    9  19 
63  44  46 

9681 
9495 
9465 
9541 
9767 

16 

a  Pegaai 
a  Arietis 
Sun 

W. 
W. 
E. 

93  39  46 
51  16  29 
55  44  28 

9588 
9391 
9668 

95  18  57 

53  0  16 

54  7    5 

9571 
9371 
9649 

96  58  32 
54  44  32 
52  29  16 

9555 

9359 
9699 

98  38  29 
56  29  16 
50  51     1 

9539 
9610 

17 

a  Arietia 
Arldebaran 

Sun 

W. 
W. 

E. 

65  19  49 
35    2  40 
42  33  15 

9941 
9445 
9518 

67    7  15 
36  45  11 
40  52  27 

9994 

.  9411 
9500 

68  55    7 

38  28  30 

39  11   14 

9906 

9379 
9483 

70  43  23 
40  12  35 
37  29  37 

9191 
9348 
9467 

18 

o  Arietta 

Aldebaran 

Sun 

W. 
W. 
E. 

79  50  37 
49    2  58 
28  55  57 

9118 
9998 
9399 

81  41    9 
50  50  44 
27  12  11 

9105 
9908 
9379 

8332    1 
52  39    0 
25  28    6 

9099 

9190 
9367 

85  23  12 
54  27  43 
23  43  44 

9080 
9173 
9357 

21 

Sun 

Saturn 

Antares 

W. 
E. 
E. 

13  40    2 
50  36    9 
86  31    0 

9987 
9048 
1988 

15  26  21 
48  43  50 
84  36  58 

9987 
9057 
1967 

17  12  39 
46  51  44 
8243    4 

9990 
9065 
1993 

18  58  53 
44  59  51 
80  49  18 

9995 

9075 
1090 

22 

Sun 

Saturn 

Aiitares 

W. 
E. 
E. 

27  47  48 
35  44  58 
71  23  20 

9334 

9145 
9041 

29  32  58 
33  55    8 
69  30  50 

9344 
9164 
9059 

31  17  53 

32  5  46 
67  38  36 

9355 
9184 
9063 

33    2  32 
90  16  55 
65  46  40 

9368 
9908 

9074 

23 

Sun 

Antares 

aAquil« 

W. 
E. 
E. 

41  41    9 

56  31  40 

107  27    9 

9438 
9140 
99n 

43  23  52 

54  41  42 

105  56  27 

9459 
9155 
9976 

45    6  13 

52  52    6 

104  25  44 

9467 
9160 
9977 

46  48  12 

51    2  52 

102  55    3 

9484 
9184 
9981 
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OBEBU  WIOH  MEAN  TIMB. 

LUNAR  DISTANCES. 

11 

Hmbo  *a4  DIroetioD 
•fOIJoot. 

Midnight. 

P.L. 

of 

Dlff. 

XV^ 

P.L. 
of 

Dlff. 

XVI|1«»- 

P.L. 

of 
Dlff. 

xxn». 

P.L. 

of 
Diff. 

CI  Aqiiibe 

W. 

Sf    9' 46' 

9681 

8^96  47 

3670 

89  44    6 

3659 

9f    l'  3f 

9649 

Fomiilluiiit 

W. 

60  55  32 

3994 

6290    9 

3964 

&i  44  56 

3944 

65  10  13 

9994 

AlclebariD 

E. 

40  10  56 

3190 

38  43  11 

3194 

37  15  30 

3198 

a5  47  54 

3133 

Pollux 

E. 

89  19  30 

9RI1 

80  40  50 

9990 

79    8  56 

9900 

77  36  49 

9806 

Son 

E. 

• 

100  46  93 

390 

108  91  59 

3979 

106  57    8 

3960 

105  32  10 

3947 

19 

o  Aqiiilie 

W. 

97  31  50 

3004 

96  50  90 

3598 

100    8  57 

3501 

101  27  41 

3586 

Fomalhaut 

W. 

79  99  94 

3130 

73  49  57 

3111 

75  17  Sii 

3094 

76  46  10 

3076 

dPensi 

w. 

50  97  44 

3995 

51  53  93 

3195 

53  19  38 

3166 

54  46  28 

3138 

Pollux 

E. 

69  59  97 

9630 

68  18  46 

9883 

66  44  48 

9809 

65  10  32 

9705 

Son 

E. 

98  23  39 

3180 

96  56  59 

3166 

95  30    9 

3150 

94    3    0 

3135 

13 

Fomalhaut 

W. 

84  13    4 

9000 

a5  43  39 

9970 

87  14  99 

9053 

88  45  34 

9936 

oPofaai 

W. 

69    8  47 

3000 

63  38  49 

9985 

65    9  91 

9961 

66  40  23 

9937 

Pollux 

E. 

57  14  96 

9790 

55  38  13 

9704 

54     1  38 

9688 

52  24  42 

9671 

Soil 

E. 

86  49  98 

3069 

en  13  90 

9035 

83  43  51 

3018 

82  14    0 

9990 

14 

Fomalhaut 

W. 

96  96  51 

9864 

98    0    9 

9838 

99  33  47 

9893 

101    7  45 

9808 

aPenai 

W. 

74  29  59 

9895 

75  56  48 

9804 

77  31  11 

9789 

79    6    2 

9761 

Pollux 

E. 

44  14  93 

9586 

49  35    9 

9580 

40  55  32 

9669 

39  15  31 

9534 

JOPITXR 

E. 

48  40    6 

9663 

47    9  36 

9646 

45  94  43 

9698 

43  46  26 

9610 

Son 

E. 

74  38  59 

9906 

73    6  47 

9886 

71  34  10 

9866 

70    1    8 

9847 

15 

a  Pepsi 
a  Anelia 

W. 

87    7    6 

9001 

88  44  38 

9649 

90  99  36 

9694 

92    0  59 

9606 

W. 

44  96  19 

9474 

46    8    9 

9453 

47  50  92 

9439 

49  3:1  II 

9419 

Pollux 

E. 

30  49  90 

9448 

29    6  53 

9431 

97  94    3 

9415 

25  40  50 

9400 

JoFiTxm 

E. 

35  99    3 

9895 

33  48  24 

9506 

39    7  99 

9499 

30  25  57 

9476 

Son 

E. 

69    935 

9747 

60  33  58 

9797 

58  57  54 

9707 

57  21  24 

9088 

16 

aPe|^ 
aAnetia 

W. 

100  18  48 

9594 

101  59  28 

9510 

103  40  28 

9496 

105  21  47 

9489 

W. 

58  14  98 

9313 

60    0    8 

9995 

61  46  15 

99n 

6:^  32  49 

9950 

Son 

E. 

49  19  19 

9581 

47  33  11 

9579 

45  .53  38 

9563 

44  13  39 

9535 

17 

cr  Arietia 

W. 

7939    4 

9176 

74  91    8 

9160 

76  10  36 

9145 

78    0  28 

9139 

Aldebaran 

W. 

41  57  94 

9391 

43  49  53 

9995 

45  99    0 

9970 

47  15  43 

9940 

Son 

E. 

35  47  37 

9450 

34    5  14 

9436 

39  92  30 

9490 

30  39  24 

9405 

18 

a  Arietia* 

W. 

87  14  49 

9000 

89    699 

9069 

90  58  31 

9060 

92  50  48 

9041 

Aldebaran 

W. 

56  16  51 

9157 

58    693 

9149 

59  56  18 

9199 

61  46  33 

9116 

Son 

E. 

91  59    7 

9346 

90  14  15 

9337 

18  29    9 

9398 

16  43  51 

9399 

91 

• 
Son 

W. 

20  45    0 

9301 

99  30  58 

9307 

94  16  47 

9315 

26    2  24 

9394 

Satorn 

E, 

43    8  14 

9086 

41  16  54 

9009 

39  95  5:1 

9113 

37  35  14 

9198 

Antarea 

E. 

78  55  42 

9007 

77    9  18 

9014 

75    9    5 

9099 

73  16    5 

9039 

93 

Son 

W. 

34  46  53 

9380 

36  30  56 

9004 

38  14  40 

9407 

39  58    5 

9499 

Satvkn 

E. 

28  98  40 

9935 

26  41     4 

9965 

94  54  13 

8300 

23    8  13 

9340 

Aotorea 

E. 

63  55    1 

9086 

69    3  41 

9009 

60  19  40 

9113 

58  22    0 

9196  ' 

93 

Son 

W. 

48  99  48 

9500 

50  11     1 

9517 

51  51  50 

9534 

53  32  16 

9559 

Antarea 

E. 

49  14     1 

990O 

47  95  34 

9916 

45  37  30 

9933 

43  49  51 

9949 

aAqulto 

E. 

101  94  96 

9006 

99  53  56 

9993 

96  23  35 

3009 

96  53  25 

3014 
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XVI L 


GItBBNWICH  MEAN  TIME. 

• 

LUHAR  DI8TAHCE8. 

• 

4*  XI 

F.Js. 

P.I.. 

P.L. 

P.I.. 

d4 

VMM  Mid  Dliwjrf 

Noon. 

of 
Diff. 

n^ 

of 

VIk. 

of 
Diff. 

ix»». 

of 

Diir. 

Soff 

W. 

o          *        ** 

55  12  17 

S570 

O         0        ft 

56  51  53 

9688 

5l3l'    5 

9006 

60    9  52 

9694 

Ham 

W. 

39  42  54 

t4« 

41  24  56 

9489 

43    634 

9600 

44  47  47 

9610 

Antares 

E. 

42    236 

tMS 

40  15  46 

9981 

38  29  21 

9100 

36  43  21 

9317 

a  Aquikb 

E. 

U5  23  29 

30» 

93  53  48 

3039 

92  24  23 

^^99^ 

90  55  17 

3071 

25 

Scii 

W. 

68  17  29 

9718 

69  53  45 

9737 

71  29  36 

9766 

73    5    2 

9775 

MAKt 

W. 

53    7  32 

96J0 

54  46  14 

9099 

56  24  30 

9647 

58    2  21 

9Ko 

Vehos 

W. 

36  20  58 

9475 

38    2  47 

9490 

39  44  14 

9506 

41  25  20 

9690 

a  AquikD 

E. 

83  35  22 

zin 

82    8  40 

3196 

80  42  26 

3991 

79  16  42 

3948 

26 

Bun 

W. 

80  56    4 

9667 

8229    5 

9886 

84     1  42 

9903 

85  33  57 

9991 

Mars 

W. 

66    5  32 

S7S6 

67  40  58 

9773 

69  16     1 

9791 

70  50  41 

9808 

\kVV9 

W. 

49  45  40 

f9«5 

51  24  42 

9610 

53    3  23 

9K6 

54  41  44 

9640 

Spica 

W. 

31  33  30 

tM6 

33  13  39 

9663 

34  53  25 

9679 

36  32  49 

9506 

CI  Aquibs 

E. 

72  16  18 

xm 

70  54    0 

3434 

69  32  22 

3470 

68  11  24 

3607 

Fomalbaiit 

E. 

96    634 

9818 

94  32  29 

9839 

92  58  43 

9848 

91  25  18 

9864 

27 

Soif 

W. 

93    9  39 

atoe 

94  39  44 

3093 

96    9  28 

9039 

97  38  53 

3065 

Vsprut 

W. 

62  48  36 

9710 

64  25    2 

9794 

66     1  10 

9737 

67  37     1 

9750 

Spica 

W. 

44  44  20 

9874 

46  21  35 

96t)0 

47  58  30 

9703 

49  a*)    6 

9718 

Saturn 

W. 

35    3  26 

9777 

36  38  24 

9786 

38  13  10 

9796 

39  47  43 

9807 

a  Aquilie 

E. 

61  37  :« 

3793 

60  21  10 

3773 

59    5  40 

3896 

57  51     4 

3881 

FoniaJhnut 

E. 

83  43  26 

9948 

82  12    8 

9966 

80  41  11 

9983 

79  10  37 

3000 

aPegam 

E. 

105  48  40 

9919 

104  16  45 

9931 

102  45    5 

9949 

101  13  40 

9964 

28 

Soil 

W. 

105    1   14 

3199 

106  28  49 

3143 

107  56    7 

3166 

109  23    9 

9108 

Vesos 

W, 

75  32    6 

9611 

77    6  20 

9891 

78  40  20 

^9833 

80  14    5 

9843 

Bpica 

W. 

57  3:}  23 

978S 

59    8  10 

9798 

60  42  40 

9611 

62  16  54 

9893 

Batoeit 

W. 

47  37     1 

9860 

49  10  11 

9870 

50  43    8 

9681 

52  15  51 

9899 

a  AqiiikD 

E. 

51  53    7 

4919 

50  44  52 

4999 

49  37  52 

4377 

48  32  10 

4468 

FoiiialhaiU 

E. 

71  43  15 

3001 

70  14  54 

3110 

68  46  57 

3199 

67  19  23 

3148 

aPegaii 

£. 

93  40  21 

3016 

92  10  27 

3097 

90  40  48 

3030 

89  11  24 

3069 

29 

Soif 

W. 

116  34  34 

3999 

118    0    9 

3941 

119  25  30 

3961 

120  50  39 

9961 

Venue 

W. 

87  59  35 

9601 

89  32    5 

9901 

91     4  23 

9909 

92  36  31 

9917 

Bpiem 

W. 

70    4  17 

9678 

71  37    4 

9880 

r3    9  37 

9896 

74  41  58 

9909 

Batuen 

W. 

59  56    8 

9949 

61  27  34 

9950 

62  58  49 

9960 

64  29  52 

9969 

AntMfefl 

W. 

24    9  47 

9879 

25  42  33 

9880 

27  15    6 

9899 

28  47  26 

9908 

Poiniilhiiiit 

E. 

60    7  32 

3953 

58  42  26 

3976 

57  17  46 

3999 

55  53  a3 

3394 

aPefaai 

E. 

81  48  11 

3114 

80  20  18 

3196 

78  52  :» 

3138 

77  25  15 

8160 

SO 

Bpica 

W. 

82  20  49 

9960 

83  52    4 

9968 

85  23    9 

9966 

86  54    5 

9973 

Batuen 

W. 

72    2  29 

3000 

73  32  31 

3016 

75    2  24 

3093 

76  32    8 

3030 

AutnreE 

W. 

36  26  19 

9960 

37  57  M 

9968 

^  39  28  39 

9966 

40  59  35 

9979 

Foiiialhaut 

E. 

48  59  5SI 

3464 

47  38  55 

3496 

46  18  29 

3634 

44  58  42 

3571 

aPegasi 

E. 

70  12    2 

3914 

68  46    9 

3997 

67  20  32 

3940 

65  55  10 

3954 

31 

Bpica 

W. 

94  26  39 

3003 

95  56  48 

3009 

97  26  50 

3014 

98  56  45 

3018 

Batuen 

W. 

83  58  49 

3060 

85  27  47 

3066 

86  56  39 

3070 

88  25  25 

3076 

An  tares 

W. 

48  32  13 

3003 

50    2  22 

3008 

51  32  25 

3014 

53    2  21 

3018 

CI  Pe^^asi 

E. 

58  52  31 

3397 

57  28  51 

3346 

56    5  31 

3309 

54  42  31 

3379 

aArieda 

E. 

99  44  15 

3094 

98  14  32 

3030 

96  44  56 

9084 

95  15  26 

3039 

xvin. 
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GBBBNWIOH  iSEAS  TIME. 

LUNAR  DI8TANCE8. 

• 

u 

P.L. 

• 

P.L. 

P.I*. 

P.L. 

Van*  MdDiwoiw 

MidDigfau 

DiC 

• 

or 

DUL 

XVlUh. 

of 

XXIh. 

•r 

34 

8uif 

W. 

af  i&  ll 

MO 

6^36  l7 

9668 

65    3  42 

8661 

O           f         H 

m  40  48 

8889 

Mars 

W. 

46  28  34 

S537 

48    8  56 

8566 

49  48  53 

8673 

51  28  25 

9691 

Aiitmres 

E. 

34  57  46 

8336 

33  12  37 

8369 

31  27  53 

8370 

29  43  35 

9397 

ciAqute 

E. 

89  26  32 

3066 

87  58    8 

8106 

86  30    8 

3196 

85    232 

3149 

35 

Suit 

W, 

74  40    3 

9m 

76  14  40 

8619 

77  48  52 

8631 

79  22  40 

9848 

Maes 

W. 

59  39  48 

6664 

61  16  50 

8701 

62  53  28 

8719 

64  29  42 

9738 

Vknos 

W. 

43    6    6 

95» 

44  46  31 

8650 

46  26  35 

8566 

48    6  18 

8580 

o  Aquil« 

E. 

77  51  30 

6876 

76  26  50 

3306 

75    2  44 

73  39  13 

3301 

26 

Suit 

W. 

87    5  49 

6936 

88  37  19 

9966 

90    8  27 

8973 

91  39  14 

8899 

Mam 

W. 

72  24  58 

8686 

73  58  5S 

9849 

75  32  27 

9859 

77    5  ;J9 

9876 

VBiicri 

W. 

56  19  45 

8664 

57  57  27 

9669 

59  34  49 

9663 

61   II  52 

8697 

Spica 

W. 

38  II  50 

8611 

39  50  30 

9677 

41  28  48 

9643 

43    6  44 

8668 

CI  Aqiii1» 

E. 

66  51     8 

3646 

65  31  35 

3687 

64  12  47 

3631 

62  54  46 

3676 

Fomalbaut 

E. 

89  52  13 

8660 

88  19  29 

8698 

86  47    7 

8914 

85  15    6 

8931 

27 

Soif 

W. 

99    758 

3670 

100  36  44 

3066 

102    5  12 

3100 

103  33  22 

3114 

Venos 

W. 

69  12  34 

V70 

70  47  51 

9776 

72  22  52 

8787 

73  .57  37 

9799 

Bpica 

W. 

51  11  22 

8736 

52  47  19 

9746 

54  22  58 

9760 

55  58  19 

9778 

SATOKIf 

W. 

41  22    2 

8618 

42  56    7 

8696 

44  29  59 

9638 

46    3  37 

9849 

CI  Aquils 

E. 

56  37  25 

3039 

55  24  45 

4609 

54  13    7 

4067 

53    2  3:) 

4137 

Foinalhaut 

E. 

77  40  24 

3018 

76  10  33 

3096 

74  41     5 

3064 

73  11  59 

3079 

oPegasi 

£. 

99  42  30 

8906 

98  11  35 

9978 

96  40  55 

9999 

95  10  30 

3903 

28 

Sun 

W, 

110  49  56 

3186 

112  16  27 

3183 

113  42  44 

3906 

115    8  46 

3818 

Vbnijs 

W. 

81  47  37 

8664 

83  20  55 

9863 

84  54     1 

9673 

86  26  54 

8663 

8|»ica 

W. 

63  50  52 

8636 

65  24  35 

9646 

66  58    3 

8667 

68  31   17 

8668 

Saturh 

W. 

53  48  20 

8909 

55  20  36 

9919 

56  52  39 

8999 

58  24  30 

9939 

CI  Aquilie 

E. 

47  27  50 

4667 

46  24  57 

4673 

45  23  35 

4769 

44  23  50 

4913 

Fomalbaut 

£. 

65  52  12 

3168 

64  25  25 

3166 

62  59    2 

3909 

61  33    4 

3831 

aPegasi 

£. 

87  42  15 

3064 

86  13  21 

3on 

84  44  43 

3969 

83  16  20 

3101 

39 

895 

W. 

122  15  36 

3871 

123  40  21 

3681 

125    4  55 

3990 

126  29  18 

3908 

Vcifoi 

W. 

94    8  28 

8994 

95  40  16 

9939 

97  1 1  54 

9839 

98  43  23 

9946 

8pica 

W. 

76  14    6 

8917 

77  46    3 

9996 

79  17  49 

9936 

80  49  24 

9949 

8ATtTIUf 

W. 

66    0  44 

89n 

67  31  26 

9966 

69     1  57 

9993 

70  32  18 

3001 

Antarea 

W. 

30  19  35 

8916 

31  51  33 

9986 

33  23  19 

9936 

34  54  54 

9949 

Fomalbaut 

E. 

54  29  49 

3949 

53    6  34 

3376 

51  43  50 

3404 

50  21  38 

3433 

aPegati 

E. 

75  58    6 

3163 

74  31  12 

3176 

73    4  34 

3188 

71  38  10 

3901 

30 

8pica 

W, 

88  24  52 

8979 

89  55  31 

9966 

91  26    1 

8999 

92  56  34 

9989 

8AT0Alf 

W. 

78    1  44 

3637 

79  31  11 

3043 

81     0  31 

3048 

82  29  44 

3966 

Aotarea 

W. 

42  30  23 

8979 

44     1    2 

9966 

45  31  33 

9991 

47     1  57 

9687 

Fomalbaut 

E. 

43  39  3^ 

3619 

42  21  15 

3667 

41     3  42 

3706 

39  47    0 

3766 

aPegasi 

E. 

64  30    5 

3868 

63    5  16 

3669 

61  40  44 

3997 

60  16  29 

3318 

31 

8pica 

W, 

100  26  35 

3083 

101  56  19 

3987 

103  25  58 

3039 

104  55  31 

3036 

8AT0IUf 

W. 

89  54    5 

3060 

91  22  39 

3994 

92  51     8 

30M 

94  19  31 

3089 

Antarea 

W. 

54  32  12 

3099 

56     1  57 

9097 

57  31  36 

9031 

59     1   10 

3094 

aPegad 
aAnetM 

E. 

53  19  51 

3399 

51  57  33 

3416 

50  35  37 

3439 

49  14    5 

9469 

E. 

9346    3 

3043 

92  16  43 

3046 

90  47  30 

3060 

89  18  22 

3666 

10 
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AT  OREENWIOH  APPAEENT  NOON. 


t 


SUN. 

Mod. 

Taes. 

Wed. 
Thar. 
Frid. 

Sat. 

8UK. 

Mod. 

Tnes. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Moo. 
Taes. 
Wed. 

Thar. 
Frid. 
Sat. 

SUN. 

Moo. 

Tues. 

Wed. 
Thar. 
Frid. 

Sat. 

SUN. 

Mod. 

Taes. 


I 
I 

o 

I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

• 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  suira 


AppArent 
Bight 


k     m 1 

10  41  32.38 
10  45  9.86 
10  48  47.05 

10  52  23.98 
10  56    0.66 

10  59  37.12 

11  3  13.38 
11  6  49.45 
11  10  25.37 

11  14  1.15 
11  17  36.81 
11  21  12.37 

11  24  47.85 
11  28  23.28 
11  31  58.65 

11  35  34.01 
11  39  9.36 
11  42  44.71 

11  46  20.09 
11  49  55.51 
11  53  31.00 

11  57    6.56 

12  0  42.21 
12    4  17.98 

12  7  53.88 
12  11  29.93 
12  15    6.15 

12  18  42.56 
12  22  19.19 
12  25  56.05 

12  29  33.16 


DUE  for 
IHonr. 


• 
9.068 

9.056 

9.044 

9.034 
9.024 
9.015 

9.007 
9.000 
8.994 

8.989 
8.984 
8.980 

8.977 
8.975 
8.974 

8.973 
8,973 
8.974 

8.975 
8.977 
8.980 

8.984 
8.988 
8.993 

8.999 
9.006 
9.013 

9.022 
9.031 
9.041 

9.052 


AppArant 
OediiiftlioB. 


N. 


o 

8 


17 


13.6 


7  55  23.3 
7  33  25.4 

7  11  20.2 
6  49  8.0 
6  26  49.0 

6  4  23.6 
5  41  52.1 
5  19  14.7 

4  56  31.8 
4  33  43.6 
4  10  50.7 

3  47  53.2 
3  24  51.4 
3  1  45.8 

2  38  36.7 
2  15  24.4 
1  52  9.3 

1  28  51.8 
1  5  32.2 
0  42  10.9 

N.  0  18  48.3 

S.  0  4  35.2 

0  27  59.4 

0  51  23.8 

1  14  48.1 

1  38  12.0 

2  1  35.0 
2  24  57.0 
2  48  17.5 

S.  3  11  36i2 


Diillfor 
IHour. 


-64.43 
54.75 
55.06 

-55.36 
55.65 
55.93 

-56.19 
56.44 
66.67 

-56.90 
57.11 
57.30 

-57.48 
57.65 
67.81 

-57.95 

58.07 
58.18 

-58.27 
58.:i5 
58.41 

-58.46 
5S.49 
58.51 

-58.51 
58.50 

58.48 

-58.44 
58.38 
58.32 

-58.24 


8«iDi- 
dlainetor. 


SSderaiJ 

Time  of 

Semi- 

dUuneter 

Pataing 


5  53.66 
5  53.90 
5  54.13 

5  54.37 
5  54.60 
5  54.84 

5  55.08 
5  55.32 
5  55.56 

5  55.81 
5  56.05 
5  56.30 

5  56.55 
5  56.80 
5  57.05 

5  57.31 
5  57.57 
5  57.83 

5  58.10 
5  58.37 
5  58.63 

5  58.90 
5  59.18 
5  59.45 

5  59.73 

6  0.01 
6    0.29 

6  0.57 
6  0.85 
6     1.13 


16     1.41 


64.43 
64.39 
64.35 

64.31 
64.27 
64.24 

64J^1 
64.18 
64.15 

64.13 
64.11 
64.09 

64.08 
64.07 
64.06 

$4.06 
64.06 
64.06 

64.06 
64.07 
64.08 

64.10 
64.12 
64.14 

64.17 
64.20 
64.23 

64.26 
64.29 
64.33 

64.37 


BqnatkNiof 

TinM, 

to  be 
Sabtnotod 


AppuoBt 
Time. 


m      • 

0  3.21 
0  22.23 

0  41.54 

1  1.11 
1  20.92 

1  40.97 

2  1.21 
2  21.63 

2  42J21 

3  2.93 
3  23.77 

3  44.70 

4  6.72 
4  26.79 

4  47.91 

5  9.05 
5  30.20 

5  51.34 

6  12.46 
6  33.53 

6  54.54 

7  15.48 
7  36.32 

7  57.04 

8  17.64 
8  38.09 

8  58.37 

9  18.46 
9  38.33 
9  57.97 

10  17.36 


DUtfcM 
IHoor. 


0.786 
0.798 
0.810 

0.821 
0.830 
0.839 

0.847 
0.854 
0.860 

0.865 
0.870 
0.874 

0.877 
0.879 
0.8d0 

0.881 
0.881 
0.880 

0.879 
00^77 
0.874 

0.870 
0.866 
0.861 

0.855 
0.848 
0.841 

0.833 
0.823 
0.813 

0.802 


Von.— The  naan  ttmo  of  aemidiaioetor  pmiiIdk  may  be  found  bj  sabtniotiiig  0".18  firom  the  stdereal  time. 

The  eifn  —  pre6zed  to  the  hooiij  eheage  of  deolinfttioD  Indioatee  thAt  north  deoUnatiou  Me  deereMtngi 
•ooth  deolioations,  iscreeaing. 
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* 

AT  OBEENWIOH  MEAN  NOON. 

THE  SUN'S 

t 

i 

4 

• 

Itqwtkmof 

Time, 

tobe 

Add«d  to 

IfMuTiBie. 

DiiKfor 
IHour. 

8ld«Ml 

TiOM^ 

or 
of 

Appttreni 
Klghl  AaoeMfam. 

DIAL  for 
IHour. 

AppMOBl 

DeoUnAlloB. 

DUKftir 
IHom; 

SUN. 

Mod. 

Toes. 

1 
2 
3 

h     m      • 

10  41  32.38 
10  45    9.92 
10  48  47.16 

9.070 

.   9.056 

9.047 

N.  8  17  13.4 
7  55  22.9 
7  33  24.7 

-64''.44 
54.76 
55.08 

■1       • 

0    3.21 
0  22.23 
0  41.55 

0.786 
0.799 
0.810 

10  4*  35*59 
10  45  32.15 
10  49  28.70 

Wed. 
Thar. 
Frid. 

4 
5 
6 

10  52  24.13 
10  56    087 
10  59  37.38 

9.036 
9.0*^ 
9.017 

7  11  19.2 
6  49    6.6 
6  26  47.4 

-55.38 
55.66 
55.94 

1     1.13 
1  20.94 
1  40.99 

0.821 
0.831 
0.840 

10  53  25.26 

10  57  21.81 

11  1  18.37 

Sat 

SUN. 

Mod. 

7 
8 
9 

11     3  13.68 
11     6  49.81 
11  10  25.78 

9.009 
9.002 
0.99o 

6    4  21.6 
5  41  49.8 
5  19  12.1 

-66.20 
56.45 
56.69 

2     1.24 
2  21.67 
2  42.25 

0.847 
0.654 
0.861 

11     5  14.92 
11     9  11.47 
11  13    8.03 

Tnes. 
Wed. 
Thar. 

10 
11 
12 

11  14     1.60 
11  17  37.32 
11  21  12.93 

8.990 
8.986 
8.982 

4  56  28.8 
4  33  40.4 
4  10  47.1 

-56.91 
57.12 
57.32 

3    2.98 
3  23.82 
3  44.76 

0.866 
0.870 
0.874 

11  17    4.58 
11  21     1.14 
11  24  57.69 

Frid. 

Sat 

flUN. 

13 
14 
15 

11  24  48.46 
11  28  23.94 
11  31  59.37 

8.979 
8.977 
8.976 

3  47  49.2 
3  24  47.1 
8     1  41.1 

-67.50 
57.67 
57.82 

4    5.78 
4  26.86 
4  47.98 

0.877 
0.879 
0.881 

11  28  54.24 
11  32  50.80 
11  36  47.35 

Moo. 
Toes. 
Wed. 

16 
17 
18 

11  35  34.78 
11  39  10.18 
11  42  45.58 

8.975 
8.975 
8.976 

2  38  31.6 
2  15  19.0 
1  52    3.6 

-67.96 
58.09 
58.20 

5    9.13 
5  30.28 
5  51.43 

0.881 
0.881 
0.881 

11  40  43.90 
11  44  40.46 
11  48  37.01 

Thor. 
FrkL 

Sat 

19 
20 
21 

11  46  21.02 
11  49  56.50 
11  53  32.03 

8.977 
8.979 
8.982 

1  28  45.7 
1     5  25.8 
0  42    4.2 

-58.29 
58.37 
58.43 

6  12.55 
6  33.62 
6  54.64 

0.879 
0.877 
0.874 

11  52  83.56 

11  56  30.12 

12  0  26.67 

BUN. 

Moo. 

Toes. 

22 
23 
24 

11  57    7.64 

12  0  43.35 
12    4  19.17 

8.986 
8.990 
8.995 

N.    0  18  41.2 

S.    0    4  42.7 

0  28    7.2 

-58.48 
58.51 
58.53 

7  15.58 
7  36.43 
7  57.16 

0.870 
0.866 
0.861 

12    4  23.23 
12    8  19.78 
12  12  16.33 

Wed. 
Thor. 
Frid. 

25 
26 
27 

12    7  55.12 
12  11  31.23 
12  15    7.50 

9.001 
9.008 
9.016 

0  51  31.9 

1  14  56.6 
1  38  20.8 

-58.53 
58.52 
58.49 

8  17.76 
8  38.21 
8  58.49 

0.855 
0.848 
0.841 

12  16  12.89 
12  20    9.44 
12  24    5.99 

Sat 

BUN. 

Mod. 

28 
29 
30 

12  18  43.96 
12  22  20.64 
12  25  57.55 

9.024 
9.033 
9.043 

2     1  44.2 
2  25    6.4 
2  48  27.2 

-58.45 
58.40 
58.33 

9  18.59 
9  38.46 
9  58.11 

0.833 
0.823 
0.813 

12  28    2.55 
12  31  59.10 
12  35  55.66 

Toes. 

31 

12  29  34.72 

9.055 

S.    3  11  46.2 

-68.25 

10  17.49 

0.801 

12  39  52i21 

Vorm.^Tkei 
Thei 

ilCB  —  pr»fls0d  to  tiM  hoorl  J  fl 
•ereMlBf  t  tootli  deelinfttloiia, 

%f  be  Mramed  Ihe  mom  as  th*! 
Iuuif»  of  deolinAtkm  t»dio>t— 
InoroMlnic 

\  tot  AppMMit  BC 

thai  BorthdMli 

toa. 

DULtorlBamr, 

+9>.856& 
(TabU»  III.) 
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AT  ORBBNWIOH  MEAN  NOON. 


a 

e 


o 

K 

m 


1 

2 
3 

4 
5 
6 

T 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


i 


o 


244 
245 
246 

247 
248 
249 

250 
251 
252 

253 
254 
255 

256 
257 
258 

259 
260 
261 

262 
263 
264 

265 
266 
267 

268 
269 
270 

271 
272 
273 

274 


THE  SUITS 


TBUX  LOMGmTDS. 


58  46  31.8 

59  44  38.0 

60  42  45.6 

61  40  54.8 

62  39    5.9 

63  37  18.8 

64  35  33.5 

65  33  50.2 

66  32    8.9 

67  30  29.7 

68  28  52.7 

69  27  17.7 

70  25  44.9 

71  24  14.3 

72  22  45.7 

73  21   19.3 

74  19  55.0 

75  18  32.6 

76  17  12.2 

77  15  53.8 

78  14  37.2 

79  13  22.4 

80  12    9.5 

81  10  58.3 

82  9  48.8 

83  8  41.1 

84  7  35.1 

85  6  30.9 

86  5  28.3 

87  4  27.6 


188    8  28.7 


45  52.4 
43  58.5 
42    6.0 

40  15.1 
38  26.1 
36  38.8 

34  53.4 
33  10.0 
31  28.6 

29  49.3 
28  12.1 
26  37.0 

25  4.1 
23  33.4 

22    4.7 

20  38.2 
19  13.8 
17  51.2 

16  30.7 
15  12.2 
13  55.5 

12  40.6 
11  27.6 
10  16.3 

9  6.7 
7  58.9 
6  52.8 


5 
4 
3 


48.5 
45.8 
44.9 


2  45.9 


DiCibr 
1H< 


m 

5.92 
5.9B 
5.35 

5.43 
5.50 
5.57 

5.65 
5.73 
5.83 

5.91 
6.00 
6.09 

6.16 
6.97 
6.35 

6.44 
6.53 
6.61 

6.69 
6.77 
6.85 

6.93 
7.00 
7.07 

7.14 
7.22 
7.29 

7.36 
7.43 
7.51 


147.59 


LATITUDE. 


—  0.18 

—  0.06 
+  0.07 

+  0.21 
0.34 
0.46 

+  0.57 
0.65 
0.71 

+  0.74 
0.74 
0.71 

+  0.66 
0.57 
0.46 

+  0.34 

0.21 

+  0.08 

—  0.05 
0.16 
0.26 

—  0.34 
0.39 
0.41 

—  0.38 
0.34 
0.27 

-0.18 

—  0.05 
+  0.07 

+  0.21 


•f  the 

BAdiosTecior 

oftt« 


0.0037802 
0.0036738 
0.0035668 

0.0034593 
0.0033515 
0.0032431 

0.0031342 
0.0030248 
0.0029150 

0.0028045 
0.0026932 
0.0025812 

0.0024683 
0.0023543 
0.0022392 

0.0021229 
0.0020055 
0.0018868 

0.0017669 
0.0016459 
0.0015237 

0.0014003 
0.0012761 
0.0011511 

0.0010254 
0.0008992 
0.0007726 

0.0006460 
0.0005193 
0.0003926 

0.0002663 


DiflLlbr 
lHo«r. 


-44.2 
44.5 
44.7 

-44.9 
45.1 
45.3 

-45.5 
45.7 
45.9 

-46.2 
46.5 
46.9 

-47.3 
47.7 

48.2 

-48.7 
49.2 
49.7 

-50.2 
60.7 
51.2 

-51.6 
61.9 
52.2 

-52.5 

62.7 
52.8 

-52.8 
52.8 
52.7 

-52.5 


Vote.— The  aambdn  ia  odlaiaa  X  oorrespond  to  tli«  trae  equinox  of  Iho  dfttoi  in  colnmn  Vio 
the  mean  eqoinox  of  January  (H.O. 


Ifea 

of 

8ldflc«nlN 


b      n       a 

13  16  13.61 
13  12  17.70 
13  8  21.79 

13  4  25.88 
13  0  29.97 
12  56  34.06 

12  52  38.16 
12  48  42.25 
12  44  46.34 

12  40  50.43 
12  36  54.52 
12  32  58.62 

12  29  2.71 
12  25  6.80 
12  21  10.89 

12  17  14.98 
12  13  19.08 
12  9  23.17 

12  5  27.26 
12  1  31.35 
11  57  35.44 

11  53  39.54 
11  49  43.63 
11  45  47.72 

11  41  51.82 
11  37  55.91 
11  34  0.00 

11  30  4.09 
11  26  8.18 
11  22  12.28 

11  18  16.37 


BIfll  fbr  1  Hour, 
^R^.9296. 
rCd^le  U.) 

-^ 
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OBBENWIOH  MBAN  TIME. 

i 

THE  MOON'S 

1 
1 

1 

8XMIDIAMXTKR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

KOM. 

mdalfht. 

Aoon. 

Dlff.  for 
IHonr. 

MIdBlghl. 

Dlir.  for 
1  Hoar. 

MorUUaa  of 
Qreoowleb. 

BIC  for 
IHov. 

Nooo. 

1 

2 
3 

14  4a5 
14  45.6 
14  44.3 

14  46'!8 
14  44.8 
14  44.2 

54  U.l 
54     3.5 
53  58.6 

-0.09 

64'    8'!0 

54    0.3 
53  58.1 

-0.44 
-0.90 
40.09 

h      m 

10  26.1 

11  8.9 
11  49.5 

m 
134 

1.73 

1.66 

d 

12.0 
13.0 
14.0 

4 
5 
6 

14  44.4 
14  45.9 
14  48.9 

14  45.0 
14  47.3 
14  51.0 

53  59.0 

54  4.7 
54  15.7 

40.13 
0.36 
0.58 

54     1.2 
54    9.5 
54  23.4 

40.94 
0.46 
0.70 

12  28.7 

13  7.6 
13  47.2 

1.69 
1.63 
1.68 

15.0 
16.0 
17.0 

7 
8 
9 

14  53.5 

14  59.8 

15  7.9 

14  56.4 

15  3.6 
15  12.7 

54  32.5 

54  55.6 

55  25.3 

40.83 
1.14 
1^ 

54  43.2 

55  9.6 
55  42.8 

41.00 
1.94 
1.63 

14  28.5 
16  12.7 
16    0.6 

1.77 
1.91 
9.09 

18.0 
19.0 
20.0 

10 
11 
12 

15  17.9 
15  29.7 
15  43.0 

15  23.6 
15  36.2 
15  50.1 

56    2.0 

56  45.3 

57  34.2 

41.67 
1.93 
9.13 

56  22.9 
67    9.1 
58    0.2 

41.80 
9.04 
9.18 

16  62.9 

17  49.4 

18  49.0 

9.97 
9.43 
9.69 

21.0 
22.0 
23.0 

13 
14 
15 

15  57.3 

16  11.6 
16  24.8 

16    4.5 
16  18.4 
16  30.5 

58  26.6 

59  19.3 

60  7.6 

43.21 
2.13 
1.85 

58  53.2 

59  44.3 

60  28.6 

4^90 
9.01 
1.69 

19  49.6 

20  49.1 

21  46.2 

9.59 
9.44 
9.39 

24.0 
25.0 
26.0 

16 
17 
18 

16  35.3 
16  42.0 
16  43.6 

16  39.2 
16  43.5 
16  42.4 

60  46.5 

61  10.8 
61   16.8 

41.34 
40.65 
-0.16 

61    0.8 
61  16.3 
61  12.4 

4*1.01 
40.96 
-0.67 

22  40.6 

23  82.8 

6 

9.91 
9.16 

27.0 
28.0 
29.0 

19 
20 
21 

16  39.9 
16  31.3 
16  18.8 

16  36.1 
16  25.4 
16  11.6 

61     3.2 
60  31.5 
59  45.8 

-0.96 
1.64 
9.11 

60  49.4 
60  10.1 
59  19.4 

-1.39 
1.90 
9.96 

0  24.0 

1  16.6 

2  8.2 

9.13 
9.17 
9.94 

0.6 
1.6 
2.6 

22 
23 
24 

16    4.0 
15  48.4 
15  33.2 

15  56.2 
15  40.7 
15  26.1 

58  51.5 
57  54  0 
56  58.3 

-9.36 
2.38 
9.93 

58  22.8 
57  25.7 
56  32.3 

-9.40 
9.39 
9.10 

8    2.9 
8  59.2 
4  56.8 

9.39 
9.37 
9.37 

8.6 
4.6 
5.6 

25 
26 
27 

15  19.5 
15    7.9 
14  58.6 

15  13.4 
15    2.9 
14  54.9 

56    8.0 
55  25.2 
54  51.2 

-1.95 
1.60 
1.93 

55  45.5 
55    7.1 
54  37.7 

-1.78 
1.49 
1.03 

6  52.6 

6  46.5 

7  87.0 

9.30 
9.18 
9.03 

6.6 
7.6 
8.6 

28 
29 
30 

14  51.9 
14  47.5 
14  45.4 

14  49.4 
14  46.2 
14  45.1 

54  26.4 
54  10.4 
54    2.6 

-0.86 

0.49 

-0.17 

54  17.4 
54    5.6 
54     1.5 

-0.67 

0.33 

-0.03 

8  28.8 

9  7.6 
9  48.6 

1.88 
1.76 
1.68 

9.6 
10.6 
11.6 

81 

14  45.2 

14  45.8 

54    2.0 

^.10 

54    4.0 

40.93 

10  28.2 

1.63 

12.6 
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ORBEUWIOH  MRAN  TIMB. 

THE  MOON'S  RIGHT  ASCENSION  AND  DilCLINATION. 

Hmt. 

BlfhiA^Mukm. 

DIftfor 
llOaata. 

DeeUMtfoa. 

INC  for 
IMiaate. 

Bmt. 

Bt^iAMeMkm. 

INflLfer 
IMlaate. 

DMifaMdOB. 

Dili:  for 
IMiaat*. 

81 

JIADA' 

T  1. 

TUESDAY  3. 

0 

\    m     9 

20  48  50JS8 

9MtfJ 

S.20  5^    &S 

10.l8i 

0 

ii   »    ■ 

22  19  44.58 

■ 
1.8048 

S.II  25  30i) 

13.149 

1 

20  50  50.47 

IS96$ 

20  42  5a6 

10.945 

1 

22  21  32.78 

1.8090 

II  12  21.2 

13.189 

2 

20  52  50.05 

1.9906 

20  32  39.4 

10.398 

2 

22  23  20.82 

1.7909 

10  59    9.1 

13.999 

3 

20  54  49.33 

I.98B6 

20  22  17.2 

10.411 

3 

22  25    8.69 

1.796S 

10  45  54.6 

13.961 

4 

20  56  48.32 

1^697 

20  11  50.1 

lt.498 

.    4 

23  26  56.40 

1.7939 

10  32  37.8 

13.999 

5 

20  58  47.01 

1.9757 

20    1   ISSl 

'  10.57* 

5 

22  28  43i)6 

1.7914 

10  19  ia7 

13.336 

6 

21    0  45.40 

1.9306 

19  50  41.5 

10J51 

6 

22  30  31.37 

1.7880 

10    5  57.4 

13J79 

7 

21    2  43.50 

1.9060 

19  40    0.1 

10.799 

7 

22  32  18.63 

1.7864 

9  52  34.0 

13.408 

8 

21     4  41.31 

1.9611 

19  29  14.0 

10.806 

8 

22  34    5.74 

1.7839 

9  39    8.4 

13.444 

9 

21     6  38.83 

1.9S63 

19  18  234 

10.889 

9 

22  35  52.70 

I.78I6 

9  25  40.7 

13.478 

10 

21    8  36.07 

1J5I0 

19    7  28J2 

10J57 

10 

22  37  39.53 

1.7794 

9  12  11.0 

13.511 

It 

21  10  33.02 

1.9468 

18  56  28.5 

11UI39 

11 

22  39  2a23 

1.7771 

8  58  39.4 

13.543 

12 

21  12  29.69 

1.9499 

18  45  24.4 

11.105 

12 

22  41  12.79 

1.7749 

8  45    5.9 

13.574 

13 

21  14  26.08 

1.9375 

18  34  15.9 

11.177 

13 

22  42  59J22 

1.7798 

8  31  30.5 

13.606 

14 

21  16  22.19 

1.9399 

18  23    3.1 

11.940 

14- 

22  44  45.53 

1.7700 

8  17  53.3 

13.636 

15 

21  18  18.03 

1.9S83 

18  II  46.0 

11.390 

15 

22  46  31.73 

1.7890 

8    4  14.2 

13.666 

16 

21  20  I3J>9 

1.9337 

18    0  24.7 

11J89 

16 

22  48  17.81 

1.7670 

7  50  33.4 

13.694 

17 

21  22    8.88 

1.9193 

17  48  59.3 

11.458 

17 

22  50    a77 

1.7651 

7  36  50.9 

13.799 

18 

21  24    SJ^l 

1.9149 

17  37  29.8 

11.596 

18 

22  51  49.62 

1.7633 

7  23    6.8 

13.748 

19 

21  25  58.67 

1.9105 

17  25  56J2 

11.599 

19 

22  53  35.37 

1.7616 

7    9  21.1 

13.774 

20 

21  27  53.17 

1.9061 

17  14  18.7 

11.657 

20 

22  55  21.02 

1.7800 

6  55  3^3.9 

13.800 

21 

21  29  47.41 

1JMI8 

17    2  37.3 

11.799 

21 

22  57    a57 

1.7584 

6  41  45.1 

13.895 

22 

21  31  41.39 

1.8976 

16  50  52.0 

11.787 

22 

22  58  52.03 

1.7569 

6  27  54  J^ 

13.648 

23 
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tM7 

31  46  54 

9m 

30    1  49 

09 

28  16  30 

9318 

20 

8o« 

W. 

23    343 

9)97 

24  47  22 

9416 

26  30  43 

•194 

26  13  44 

9438 

Antara 

E. 

48    5  47 

9196 

46  14  41 

9169 

44  23  56 

9193 

42  33  32 

9137 

aAquiki 

£• 

100  27  2ti 

9e7« 

96  54  36 

9881 

97  21  53 

95  49  19 

9897 

21 

Sim 

W. 

36  43  19 

9999 

3824    4 

9S39 

40    4  24 

9566 

41  44  19 

9575 

aAqnte 

£• 

88  10    7 

9969 

86  39  15 

9969 

85    848 

83  38  47 

3093 

FoauJlmK 

E. 

113  55  22 

9M9 

112  15    4 

9549 

110  34  57 

9969 

106  55    4 

9668 

X 
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* 

OBBBNWIOH  MBAN  UMB. 

LUNAR  DlfTTAMCIS. 

Vmi«m4  DIrMllM 

•ro^lMi. 

Midnifht. 

P.L. 

of 

Dlft 

XVk. 

P.L. 
DUL 

XVIllk. 

P.L. 
•f 

Diff. 

XXlfc. 

P.U 
•r 

DIE, 

9 

W, 

58  5^5^' 

9197 

60  99  if 

9115 

6f50'    g 

9006 

6:rid94 

9979 

Pollux 

E. 

60  41  29 

i8W 

59    737 

9917 

57  33  31 

9006 

55  59  10 

9799 

JVPITSR 

E. 

70  16  94 

leM 

68  43  58 

9993 

67  11   17 

9671 

a5  38  9t 

9659 

Sun 

E. 

116    9    9 

9171 

114  49  18 

9159 

113  15  90 

3147 

111  48    7 

9133 

10 

FomaUmtn 

W. 

99  59    5 

9906 

94  99  93 

9904 

95  59  56 

9979 

97  93  44 

9909 

aPegasi 

W. 

70  45  49 

99ra 

79  16  90 

9009 

73  47  91 

9044 

75  18  44 

9999 

Pollux 

E. 

48    3  26 

9931 

46  97  97 

9717 

44  51   10 

9704 

43  14  36 

9666 

JoriTKR 

E. 

57  49  43 

9795 

56  15    9 

9709 

54  40  17 

9768 

53    5    7 

9759 

8vi« 

E. 

104  97  57 

9M6 

109  59    4 

9949 

101  99  52 

9034 

100    0  99 

3919 

11 

Fomnlhaut 

W. 

105    ]  32 

9909 

106  33  48 

9091 

108    6  18 

9901 

109  39    1 

9679 

aPe^i 

W. 

83    1  18 

99^ 

84  34  56 

9009 

86    8  55 

9006 

87  43  16 

9769 

a  Arietis 

W. 

40  10    1 

9157 

41  47  39 

9939 

43  95  42 

9019 

45    4  11 

9901 

Pollux 

E. 

35    7    4 

9999 

33  28  36 

9990 

31  49  49 

9691 

30  10  49 

9677 

JoriTBB 

E. 

45    4  39 

9991 

43  97  96 

9990 

41  50    0 

9651 

40  19  14 

9996 

ReguluB 

E. 

71  55  39 

9997 

70  16  46 

9M1 

68  37  39 

9670 

66  58  11 

9669 

Boil 

E. 

99  97  59 

9089 

90  56  99 

9999 

89  24  38 

9906 

87  59  26 

9997 

13 

FomallMiiit 

W. 

117  95  94 

9094 

118  50    8 

9099 

120  32  58 

9690 

192    6  59 

9999 

aPegasi 
aArMa 

W. 
W. 

95  40  90 
5!!  29  5:) 

9109 
9910 

97  16  48 
55    353 

9«1 

98  .53  S5 
56  45  19 

9060 
9473 

100  30  49 
58  97  10 

9900 

9459 

JuriTBR 

E. 

31  58  19 

9600 

30  18  99 

9645 

28  38  12 

9531 

96  57  49 

9617 

Refulua 

E. 

58  35  10 

9cn 

56  53  95 

9499 

55  11  16 

9443 

53  98  43 

9499 

Sw 

E. 

80    5  45 

9»9 

78  31  16 

9791 

76  56  23 

9763 

75  21    6 

9744 

13 

aPefui 

W. 

108  40  54 

9901 

no  19  47 

9691 

111  58  55 

9560 

118  38  17 

9979 

aAnetb 

W. 

67    9  48 

9990 

68  47  11 

9940 

70  32    0 

9331 

79  17  14 

9314 

Aldebanin 

W. 

36  41  93 

9M0 

38  91  90 

9999 

40    9    3 

9499 

41  43  98 

Regulus 

E. 

44  49  .56 

9M9 

43    4  58 

9396 

41  19  a5 

9909 

39  33  48 

9991 

8<ii« 

E. 

67  18  40 

9094 

65  40  56 

9936 

64    9  51 

9618 

62  94  90 

9900 

14 

aArietb 

W. 

81    9  39 

99a 

89  57  11 

9910 

84  45  14 

9969 

86  33  39 

9199 

Alcksburui 

W. 

50  90    9 

9939 

59    5  19 

9917 

53  50  47 

9996 

55  36  59 

99n 

Refulua 

E. 

30  38  59 

9919 

98  50  43 

9197 

97    9  II 

9169 

95  13  17 

9199 

8v» 

E. 

54    5  45 

9914 

59  94  51 

9497 

50  43  34 

9469 

49    1  55 

15 

aArieda 

W. 

95  41    7 

9190 

97  31  36 

9107 

99  99  94 

9000 

101  13  99 

9069 

AlcleliaraB 

W. 

64  34    7 

9191 

66  92  48 

9170 

68  11  51 

9100 

70    1  16 

9149 

Son 

E. 

40  98  91 

9909 

38  44  39 

9909 

37    038 

9370 

35  16  90 

9359 

16 

aArietia 

W. 

110  39  43 

9949 

119  95  19 

9960 

114  17  52 

9999 

116  10  41 

9669 

Aldebaran 

W. 

79  19  59 

9000 

81    3  58 

9900 

82  55  16 

9001 

84  46  45 

9974 

Bon 

E. 

96  30  57 

9911 

94  45  13 

9908 

99  59  18 

9990 

91  13  15 

9999 

90 

Svir 

W. 

99  56  94 

9494 

31  38  49 

9470 

33  20  38 

9467 

35    9  10 

9609 

Aiitarea 

E. 

40  43  99 

9159 

38  53  49 

9167 

37    4  31 

9100 

35  15  37 

9199 

a  Aquil» 

E. 

94  16  56 

9006 

92  44  47 

9991 

91   19  55 

9935 

89  41  91 

9961 

91 

8oi« 

W. 

43  93  48 

9093 

45    2  59 

9613 

46  41  29 

9639 

48  19  40 

9959 

a  Aquil« 

E. 

89    9  15 

9066 

80  40  19 

9969 

79  11  41 

3110 

77  43  43 

9139 

Pomalhaitt 

£. 

107  15  95 

9500 

105  36    3 

9693 

103  56  58 

9907 

109  18  19 

9991 

II 
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GBBBN  WICH  MBAN  TIME. 

■ 

LUKAS  DISTANCES. 

22 

Hmm  and  Dinctlon 
•r  Object. 

Noon. 

P.L. 

Dttr 

nib. 

P.I* 
of 

VIk. 

P.L. 

•r 
Dttr 

IXh- 

P.L. 

•r 

DIA 

Son 

W. 

49  57'  25f 

tS7f 

51^3^  4^^ 

9699 

53ltf34' 

9719 

54  47  58 

9739 

Spica 

W. 

26  42  48 

«eo 

28  27  20 

9378 

30  11  26 

9386 

31  55    6 

9415 

a  Aqiiiltt 

E. 

76  16  21 

3160 

74  49  a*} 

3909 

73  23  28 

3936 

71  58    1 

3970 

Fomalhaut 

E. 

100  39  46 

983e 

99    1  40 

96B9 

97  23  56 

9969 

95  46  34 

9689 

23 

Suit 

W, 

62  43  20 

9831 

64  17    5 

9853 

65  50  24 

9873 

67  23  17 

9898 

8|>iea 

W. 

40  26  53 

flM7 

42    7  56 

9596 

43  48  33 

9544 

45  28  45 

99ff3 

SATURlf 

W. 

28  23    2 

9666 

30    0  41 

9963 

31  38  11 

9679 

:»  15  29 

9683 

a  Aqiiilw 

E. 

65     1  45 

3477 

63  40  55 

3694 

62  20  57 

3574 

61     1  54 

3998 

Fomalhaut 

E. 

87  45  38 

9779 

86  10  42 

9798 

84  36  11 

9818 

83    2    6 

9e3S 

aPegaai 

E. 

109  51  17 

9763 

108  16    1 

9778 

106  41    4 

9799 

105    6  25 

9809 

24 

80N 

W. 

75    1  28 

9990 

76  31  53 

9009 

78     1  55 

8097 

79  31  34 

9645 

Batorr    . 

W. 

41  18    1 

9747 

42  53  39 

9760 

44  28  59 

9774 

46    4    1 

9789 

a  Aquiitt 

E, 

54  41  44 

3936 

53  2!»     1 

4010 

52  17  31 

4087 

51     7  17 

4171 

Fomalhaut 

E. 

75  18  26 

9945 

Ti  47    4 

9967 

72  16  10 

9089 

70  45  44 

3013 

aPegaai 

E. 

97  18    1 

9883 

95  45  20 

9809 

94  13    0 

9915 

92  41    0 

9931 

25 

Suit 

W. 

86  54  22 

3139 

88  21  53 

3148 

89  49    5 

3163 

91  15  58 

3179 

Satorn 

W. 

53  54  33 

98S9 

55  27  45 

9879 

57    0  40 

9886 

58  33  18 

9896 

Fomalhaut 

E. 

63  20  48 

3133 

61  53  18 

3156 

60  26  18 

3184 

58  59  50 

3910 

aPegaal 

E. 

85    6    6 

3013 

83  36    9 

3090 

82    632 

9045 

80  37  15 

3061 

26 

8oif 

W. 

98  25  54 

8950 

9!)  51     4 

3964 

101  15  58 

3976 

102  40  38 

398B 

Satuen 

W. 

66  12  25 

9069 

67  43  29 

9971 

69  14  18 

9981 

70  44  54 

9099 

Antnres 

W. 

33  11    0 

9891 

34  43  31 

9901 

36  15  48 

9913 

37  47  50 

9094 

Fomalhaut 

E. 

51  55  40 

3358 

50  32  a5 

3301 

49  10    8 

3495 

47  48  20 

3463 

a  Pepisi 

E. 

73  15  49 

3143 

71  48  31 

3150 

70  21  33 

3176 

68  54  55 

3103 

a  Arietia 

E. 

115    0  39 

9915 

113  28  39 

9997 

111  56  54 

9937 

110  25  23 

9946 

27 

Suif 

W. 

109  40  37 

3349 

111     4    0 

3351 

112  27  13 

3360 

113  50  15 

3369 

Hatuen 

W. 

78  14  44 

3040 

79  44    7 

3048 

81  13  20 

3056 

82  42  23 

3064 

AiiUirea 

W. 

45  24  42 

9973 

46  55  29 

9981 

48  26    5 

9080 

49  56  31 

9907 

a  Pe^si 

E, 

61  46  43 

3978 

60  22    6 

3S95 

58  57  49 

3913 

57  33  53 

3339 

a  Arietis 

E. 

102  50  54 

9006 

101  20  35 

3003 

99  50  26 

3011 

98  20  27 

9019 

28 

8UN 

W. 

120  43    7 

9406 

122    5  17 

3411 

123  27  21 

9416 

124  49  19 

3433 

HATORlf 

W» 

90    527 

9006 

91  33  41 

3109 

93    1  48 

3107 

94  29  49 

3119 

Autares 

W. 

57  26  26 

3030 

58  56    2 

9036 

60  25  31 

9040 

61  54  54 

3045 

a  Pef^asi 

E. 

50  39  53 

3437 

49  18  18 

3469 

47  57  11 

3487 

46  36  32 

3515 

a  Arietis 

E. 

90  52  44 

3069 

89  23  35 

3066 

87  54  32 

3061 

86  25  35 

3066 

Alilebaran 

E. 

121  53    5 

9134 

120  25  37 

9137 

118  58  12 

3130 

117  30  50 

3141 

29 

SAToaif 

W. 

101  48  35 

9131 

103  16    7 

8133 

104  43  36 

9137 

106  11     1 

3138 

Antores 

W. 

69  20  34 

3009 

70  49  30 

3065 

72  18  23 

3066 

73  47  14 

3069 

a  Arietis 

E. 

79    2    9 

3064 

77  33  40 

3067 

76    5  15 

3000 

74  36  53 

3001 

Aldebaran 

E. 

no  14  29 

9146 

108  47  17 

3149 

107  20    7 

3150 

lan  52  58 

3150 

30 

Antams 

W. 

81  11     1 

3073 

82  39  44 

9073 

84    8  27 

3079 

85  37  11 

3079 

oAqiiiln 

W. 

41  22  46 

6419 

42  14  32 

5977 

43    7  .56 

5154 

44    2  52 

6041 

L 

a  ArietiA 

E. 

67  15  33 

3008 

65  47  21 

3000 

64  19  10 

3099 

62  50  59 

9100 

n 

Aldebaran 

E. 

98  37  16 

3160 

97  10    7 

3150 

95  42  58 

9149 

94  15  48 

»«^ll 

1 
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GBEENWIOH  MilAK  TIMB. 

LUNAR  DISTANCES. 

• 

Kudo  Mid  Dtreeiloo 
ofOI^Joct. 

Midnight. 

P.L. 

of 

Dilt 

XVh. 

P.L. 

of 

Dilt 

xvmh. 

P.L. 

of 

Diff. 

XXlb. 

P.U 
of 

inn. 

UU 

Buif 

W. 

5^2^  SS 

V7M 

o      t      n 

57  59  27 

9779 

O        t        It 

59  34  31 

9799 

6f    9    § 

9813 

8|»ica 

W. 

33  36  20 

9433 

a5  21     8 

9459 

37    3  29 

9470 

38  45  24 

9489 

a  Aqiiilas 

R. 

70  33  15 

9309 

69    9  13 

3347 

67  45  56 

3388 

66  23  26 

3431 

Foinalhaut 

E. 

94    935 

9703 

92  32  59 

9791 

90  56  47 

9740 

89  21    0 

9750 

^ 

Sorr 

W. 

68  55  45 

9919 

70  27  48 

9099 

71  59  26 

9959 

rj  30  39 

9971 

Spica 

W. 

47    8  31 

9581 

48  47  52 

9599 

50  26  49 

9617 

52    5  21 

9634 

Satoiin 

W. 

34  52  32 

9694 

36  29  20 

9707 

:<8    5  51 

9719 

39  42    5 

9733 

a  Aqiiiln 

E. 

59  43  48 

3681 

58  26  41 

3741 

57  10  37 

3809 

55  55  37 

3867 

Foinalhaut 

E. 

81  28  28 

9699 

79  55  17 

9880 

78  22  33 

9901 

76  50  16 

9999 

aPegasi 

E. 

103  32    5 

9891 

101  58    4 

9836 

100  24  23 

9859 

98  51     2 

9867 

34 

Suit 

W. 

81     0  51 

3063 

82  29  46 

3081 

83  58  19 

3096 

85  26  31 

3115 

Satorh 

w. 

47  38  44 

9809 

49  13    9 

9817 

50  47  15 

9831 

.52  21     3 

9845 

a  Aquil«» 

E. 

49  58  23 

4959 

48  50  52 

4955 

47  44  50 

4457 

46  40  20 

4567 

Fomalhaut 

E. 

69  15  47 

3035 

67  46  18 

3080 

66  17  19 

3083 

64  48  49 

3107 

ciPegnsi 

E. 

91    9  20 

9947 

8938     1 

9963 

88    7    2 

9980 

86  36  24 

9996 

25 

Son 

W. 

92  42  32 

9194 

94    8  48 

3909 

95  34  47 

9993 

97    029 

9937 

SATIIRIf 

W, 

60    5  39 

9911 

61  37  44 

9994 

63    9  33 

9935 

64  41    7 

9948 

Fomalhaut 

E. 

57  33  53 

3938 

56    8  29 

3966 

54  43  38 

3995 

53  19  21 

3»6 

aPegasi 

E. 

79    8  18 

9078 

77  39  41 

90M 

76  11  24 

3110 

74  43  27 

9196 

96 

Soif 

W, 

104    5    4 

9999 

105  29  17 

9911 

106  53  16 

3399 

108  17    2 

9339 

Saturn 

W. 

72  15  17 

3009 

73  45  27 

9013 

75  15  24 

3099 

76  45  10 

9931 

Aittares 

W. 

39  19  38 

9935 

40  51  13 

9945 

42  22  a5 

9955 

43  53  44 

9964 

Fomalhaut 

E. 

46  27  14 

3501 

45    6  51 

9549 

43  47  13 

3586 

42  28  23 

3633 

a  Pepsi 
aAnetit 

E. 

67  28  37 

3909 

66    239 

3995 

64  37    0 

9949 

63  11  41 

3969 

E. 

108  54    4 

9958 

107  22  58 

9968 

105  52    5 

9977 

104  21  24 

9988 

27 

Son 

W. 

115  13    7 

3377 

116  35  50 

3385 

117  58  24 

3999 

119  20  49 

9399 

Satorn 

W. 

84  11  17 

3071 

85  40    2 

3078 

87    8  38 

9086 

8837    6 

9091 

Aiitarea 

W. 

51  26  47 

3005 

52  56  54 

3011 

54  26  53 

9018 

55  56  43 

9094 

aPegasi 

E. 

56  10  19 

3351 

54  47    7 

3379 

53  24  18 

9393 

52    1  53 

9415 

aArieda 

E. 

96  50  38 

3096 

95  20  57 

3093 

93  51  25 

9099 

9222    1 

9945 

28 

Suit 

W. 

126  11  10 

3497 

127  32  56 

3431 

128  54  37 

9436 

130  16  13 

9499 

Saturn 

W. 

95  57  44 

3116 

97  25  34 

3190 

98  53  19 

3194 

100  20  59 

9198 

An  tares 

W. 

m  24  1 1 

3049 

64  5:J  23 

3059 

66  22  31 

3056 

67  51  34 

9069 

a  Pepsi 
a  Anetis 

E. 

45  16  24 

9544 

43  56  48 

3575 

42  37  46 

3609 

41   19  21 

9645 

E. 

84  56  44 

3071 

8;l  27  59 

3074 

81  59  18 

3078 

80  30  42 

9081 

Aldebanm 

E. 

116    3  30 

9149 

114  36  12 

3144 

113    8  56 

3146 

111  41  42 

9147 

29 

Satorn 

W. 

107  38  24 

9140 

109    5  45 

3143 

110  :»    3 

3144 

112    0  19 

9145 

Antares 

W, 

75  16    2 

9068 

76  44  49 

3071 

78  13  34 

3079 

79  42  18 

9073 

a  Arietis 

E. 

73    8  3:j 

9094 

71  40  16 

3095 

70  12    0 

3096 

68  43  46 

3997 

Aldeharan 

E. 

104  25  49 

9151 

102  58  41 

3151 

101  31  33 

3151 

100    4  25 

3150  ! 

30 

Atiures 

W. 

87    5  55 

9071 

88  34  40 

3060 

90    3  27 

3069 

91  32  15 

9067  1 

a  AqiillfB 

W. 

44  59  15 

4938 

45  56  59 

4843 

46  56    0 

47M» 

47  .56  13 

4676  ' 

a  Anetis 

E. 

61  22  49 

3100 

59  54  :e> 

3099 

.58  26  28 

3009 

.56  .58  17 

9098 

* 

Aldelwran 

E. 

92  48  36 

3147 

91  21  2;) 

3146 

89  54    9 

3144 

88  26  53 

9143 
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I. 


AT  OBBBNWICH  APPARENT  NOON. 


• 

1 

• 

► 

^ 

# 

• 

5 

4 

% 

o 

t> 

K 

« 

« 

Q 

1 

Tiies. 

Wed. 

2 

Thar. 

8 

Frid. 

4 

Sat. 

5 

SUN. 

6 

Moil. 

7 

Tiies. 

8 

Wed. 

9 

Thar. 

10 

Frid. 

11 

Sat. 

12 

SUN. 

13 

Mod. 

14 

Tues. 

15 

Wed. 

16 

Tliur. 

17 

Frid. 

18 

Sat. 

19 

sun. 

20 

Mod. 

21 

Tues. 

22 

Wed. 

23 

Tbur 

24 

Frid. 

25 

Sat. 

26 

SUN. 

27 

Mod. 

28 

Tues. 

29 

Wed. 

30 

Thar. 

31 

Frid. 

321 

THE  SUN*8 


▲ppM«Bi 

Bl^hft  Awxmtlon. 


li     in        • 

12  29  33.16 
12  33  10.56 
12  36  48.26 

12  40  26.30 
12  44  4.68 
12  47  43.44 

12  51  22.59 
12  55  2.18 

12  58  42.20 

13  2  22.68 
13  6  3.66 
13  9  45.14 

18  13  27.14 
13  17  9.68 
13  20  52.79 

13  24  36.46 
18  28  20.73 
13  32  5.59 

13  35  51.07 
13  39  37.16 
13  43  23.94 

13  47  11.34 
13  50  59.41 
13  54  48.16 

13  58  37.60 

14  2  27.74 
14  6  18.59 

14  10  10.18 
14  14  2.50 
14  17  55.59 
14  21  49.44 

14  25  44.08 


Oiir.  for 
iHonr. 


n 

9.05*2 
9.065 
9.07S 

9.093 
9.109 
9.194 

9.140 
9.158 
9.177 

9.197 
9.918 
9.939 

9.961 
9.*281 
9.308 

9.332 
9.357 
9.38*2 

9.408 
9.435 
9.462 

9.489 
9.517 
9.546 

9.575 
9.604 
9.634 

9.665 
9.696 
9.728 
9.760 

9.793 


▲ppATMlft 

DeoliiiAtlvB. 


S.  8  11  36.2 
8  84  52.8 
8  58  6.9 

4  21  18.3 

4  44  26.6 

5  7  31.5 

5  80  32.6 

5  53  29.6 

6  16  22.1 

6  89  9.8 

7  1  52.8 
7  24  29.3 

7  47  0.3 

8  9  24.9 
8  81  42.8 

8  53  53.6 

9  15  56  8 
9  37  52.0 

9  59  38.9 
10  21  16  9 

10  42  45.7 

11  4  4.8 
11  25  13.9 

11  46  12.6 

12  7  0.4 
12  27  36.9 

12  48  1.8 

13  8  14.6 
13  28  15.0 

13  48  2.6 

14  7  37.0 


Diftlbr 
IHonr. 


S.  14  26  57.9    -48.08 


-58.24 
58.14 
58.03 

-57.91 
57.77 
57.62 

-57.46 
57.28 
57.09 

-56.88 
56.66 
66.42 

-56.16 

55.89 
55.60 

-55.29 
54.97 
54.63 

-54.27 
53.89 
53.50 

-53.09 
52.66 
52.22 

-51.76 
51.28 
50.79 

-50.28 
49.75 
49.21 
48.65 


Semi- 


Slderaii) 
Time  of 

Semi- 
diameter 
Paaeing 
hCeridiMi 


6 
6 
6 


6 
6 
6 
6 


1.41 
1.69 
1.97 


6  2.24 

6  2.52 

6  2.79 

6  8.07 

6  8.34 

6  8.61 

6  8.88 

6  4.15 

6  4.42 

6  4.69 

6  4.96 

6  5.23 

6  5.50 

6  5.77 

6  6.04 

6  6.32 

6  6.59 

6  6.86 

6  7.13 

6  7.40 

6  7.67 

6  7.94 

6  8.21 

6  8.48 


8.74 
9.00 
9.26 
9.52 


16    9.77 


64.37 
64.42 
64.47 

64  52 
64.57 
64.62 

64.68 
64.74 
64.80 

64.87 
64.91 
65.02 

65.09 
65.17 
65.25 

65.33 
65.41 
65.50 

65.59 
65.69 
65.78 

65.88 
65.98 
66.08 

66.18 
66.28 
66.39 

66.50 
66.61 
66.72 
66.83 

66.94 


Kquation  of 

Time, 

to  be 
Subtnoted 

IWmii 
▲ppareal 

Time. 


m   e 

10  17.36 
10  36.46 

10  55.26 

11  13.73 
11  31.85 

11  49.f0 

12  6.95 
12  23.87 
12  40.36 

12  56.38 

13  11.92 

13  26.96 

18  41.47 
IS  55.44 

14  8.85 

14  21.70 
14  38.95 
14  45.61 

14  56.65 

15  7.07 
15  16.84 

15  25.97 
15  31.43 
15  42.22 

15  49.32 

15  55.71 

16  1.40 

16  6.35 

16  10.57 

16  14.03 

16  16.73 

16  18.64 


Dur.  fH 

IHear. 


0.802 
0.790 
0.776 

0.762 
0.747 
0.731 

0.714 
0.696 
0.677 

0.657 
0.637 
0.6t6 

0.594 
0.571 
0.547 

0.523 
0.498 
0.473 

0.447 
0.421 
0.394 

0.366 
0.:i:t8 
0.310 

0.281 
0.252 
0.222 

0.191 
0.160 
0.128 
0.096 

0.063 


Hon.^The  meM  time  of  oiaidiametier  peMinc  ihaj  be  fouod  by  labtrMting  0M8  firom  the  stderoAl  ttae. 

The  eiKo  —  predzed  to  the  hoarlj  ohMge  of  deoUiubtioft  iadioetee  that  eoath  deoUo*Uoiie  are  inoreaalBC.* 
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AT  GBBBirWIOH  UBAS  VOOS. 

m 

1 

1 

THE  amrs 

i 

JBqoatloaof 

Tlaio, 

tobe 

Addctdto 

MmbTIiim. 

DIfffor 
IHonr. 

9MwMd 
UcMAM^riM 

AppunI 
BUM  Aammttim. 

IMCfbr 
IBqv. 

Appawt 

Dtftlbr 
IHbur. 

Tuea. 

1 

12  29  84.72 

9.05& 

8.    a  11  46J2 

-66.95 

10  17^49 

0.801 

12  89  52.21 

Wed. 

2 

12  83  12.17 

9.067 

as5  ai 

68.15 

10  36.60 

0.789 

12  48  48.76 

Tbur. 

8 

12  36  49.92 

9.080 

a  68  17.5 

68.04 

10  55.40 

0.777 

12  47  45^ 

Fri(L 

4 

12  40  28.00 

9.004 

4  21  29JI 

-67.99 

11  13.87 

0.763 

12  51  41.87 

Sat 

6 

12  44    6.43 

9.100 

4  44  87.7 

67.78 

11  31.99 

0.747 

12  55  88.42 

Binr. 

6 

12  47  45.24 

9.IS& 

5    7  42.9 

67,63 

11  49.74 

0.731 

12  69  84.98 

Mon. 

7 

12  51  24.44 

9.14^ 

5  W  44J2 

-67.47 

12    7.09 

0.714 

18    8  81.68 

Tues. 

8 

12  55    4.07 

9.160 

5  68  41.4 

67.99 

12  24.01 

0.696 

18    7  2dM 

Wed. 

9 

12  58  44.14 

9.179 

»  leua 

67.10 

12  40.50 

0.677 

18  11  24j64 

Thar. 

10 

18    2  24.67 

9.199 

6  89  22.1 

-6639 

12  56.52 

0.657 

18  16  21.19 

Frid. 

11 

13    6    5.69 

9.990 

7    2    4JB 

56.66 

13  12.06 

0.637 

13  19  17.76 

Sau 

12 

18    9  47.21 

9.941 

7  24  41.9 

66.49 

13  27.09 

0.615 

18  88  leap 

Buy. 

18 

18  18  29.26 

9.963 

7  47  18.1 

-66.17 

13  41.60 

0.593 

13  87  10^ 

Mod. 

U 

18  17  11.84 

9.986 

8    9  87.9 

66.90 

13  55.57 

0.570 

18  81    7.41 

Taee. 

15 

13  20  54.98 

9.310 

8  81  56.0 

65.69 

14    8.98 

0.547 

18  85    8J6 

Wed. 

16 

13  24  88.70 

9.334 

8  54    6.9 

-66.30 

14  21.82 

0.593 

18  89    0,58 

Thar. 

17 

13  28  23.00 

9.368 

9  16  10J2 

64^^ 

14  34.07 

0.498 

18  48  57.07 

Frid. 

18 

13  32    7.90 

9.384 

9  88    5J^ 

64.63 

14  45.72 

0.473 

18  46  68.68 

Sat 

19 

13  85  53.42 

9.410 

9  59  52.4 

-64.97 

14  56.76 

0.447 

18  60  60.18 

sun. 

20 

13  39  39.56 

9.436 

10  21  80.4 

63.69 

15    7.17 

0.491 

13  54  46.74 

Mod. 

21 

18  43  26.35 

9.463 

10  42  59JI 

63.50 

15  16.94 

0.394 

18  58  48.89 

Taee. 

22 

18  47  13.78 

9.490 

11    4  18J^ 

-63.09 

15  26.07 

0.366 

14    8  89  J6 

Wed. 

23 

13  51     1.88 

9.618 

11  25  27.6 

69.66 

15  34.52 

0.3.% 

14    6  86v40 

Thar. 

24 

13  54  50.66 

9JM7 

11  46  26J2 

69.99 

15  42.30 

0.310 

14  10  82.96 

Frid. 

25 

13  58  40.12 

djae 

12    7  14.0 

-61.76 

15  49.39 

0.981 

14  14  29.51 

Sat 

26 

14    2  30.29 

9.605 

12  27  50.5 

51.98 

15  55.78 

0.951 

14  18  26.07 

SUN. 

27 

14    6  21.17 

9.635 

12  48  15.8 

60.78 

16     1.45 

0.^1 

14  82  22.62 

Moo. 

28 

14  10  12.77 

9.666 

18    8  28.1 

-60.97 

16    6.40 

0.191 

14  26  19.18 

Toes. 

29 

14  14    5.12 

9.697 

18  28  28.4 

49.75 

16  10.61 

0.160 

14  30  15.73 

Wed. 

80 

14  17  58.22 

9.729 

18  48  15.9 

49.91 

16  14.06 

O.I'^H 

14  34  12.29 

Thar. 

81 

14  21  52.09 

9.761 

14    7  bOJ2 

48.65 

16  16.75 

0.096 

14  38    8.64 

Frid. 

32 

14  25  46.74 

9.794 

S.  14  27  11.0 

-48.07 

16  18.66 

0.063 

14  42    5.40 

ioldiMaatar  for  aai 
Iga  —  prsAztd  to  tb 

maooa  tw 
•  koarlyo 

Ay  bo  Mtaiaod  tli*  Mine  m  tha 
hMijeoof  dooUoAtloa  ladloAtoo 

A  for  appATtiit  n 
tiiM  ooath  doc) 

oon* 
buOiOBS 

Die  far  1  Boo; 
+9>.8G06. 

MVll 

»MU. 

dMhtenU 
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m. 


AT  GBEENWIOH  MEAN  NOON. 

9 

k 

THR  SUN'S 

i 

LOfMltfaB 

Of  tko 

a 

H 

1 

1 

TEUB  LOVGITUBS. 

BftdtuToelor 

ICMaTfaM 

^ 
^ 

^ 

^ 

DiCfer 
IHmt. 

LA.TITUBK. 

of  tho 
Xortk. 

Dtltfor 
IHoor. 

of 
SMoffMlHooa. 

X 

V 

1 

274 

188    3  28^7 

2  45^9 

147.59 

+  o!2i 

0.0002663 

-52.5 

h      m       • 

11  18  16.37 

2 

276 

189    2  31.8 

1  48.9 

U7.67 

0.35 

0.0001404 

52.3 

11  14  20.46 

8 

276 

190    1  36.7 

0  53.7 

147.75 

0.47 

0.0000150 

52.1 

11  10  24.55 

4 

277 

191    0  43.8 

0    0.7 

H7.84 

+  0.58 

9.9998901 

-51.9 

• 

11    6  28.64 

5 

278 

191  59  52.8 

59    9.6 

147.92 

0.66 

9.9997658 

51.7 

11     2  82.74 

6 

279 

192  59    4.0 

58  20.7 

M8.0I 

0.73 

9.9996419 

61.5 

10  58  36.83 

7 

280 

193  58  17.3 

57  33.9 

U8.I0 

+  0.77 

9.9995185 

-61.3 

10  54  40.92 

8 

281 

194  57  33.0 

56  49.4 

148.19 

0.78 

9.9993958 

51.1 

10  50  45.01 

9 

282 

195  56  50.9 

56    7i2 

148.29 

0.76 

9.9992735 

60.9 

10  46  49.10 

10 

283 

196  56  11.1 

55  27.8 

I48.a9 

+  0.71 

9.9991514 

-60.8 

10  42  53.20 

11 

284 

197  55  33.7 

54  49.8 

U8.49 

0.63 

9.9990297 

50.7 

10  38  57.29 

12 

285 

198  54  58.5 

54  14.5 

148.58 

0.53 

9.9989082 

60.6 

10  35     1.38 

13 

286 

199  54  25.8 

53  41.7 

148.68 

+  0.41 

9.9987867 

-50.6 

10  31     5.47 

14 

287 

200  53  55.3 

53  11.0 

148.78 

0J28 

9.9986653 

50.6 

10  27     9.56 

15 

288 

201  53  27.1 

52  42.7 

U8.87 

0.15 

9.9985436 

60.7 

10  23  13.66 

16 

289 

202  53     hi 

52  16.6 

148.96 

+  0.01 

9.9984221 

-50.7 

10  19  17.75 

17 

290 

203  52  37.2 

51  52.6 

149.05 

-0.10 

9.9983003 

50.8 

10  15  21.84 

18 

291 

204  52  15.6 

51  30.9 

149.14 

Oi21 

9.9981783 

50.9 

10  11  25.93 

19 

292 

205  51  55.8 

51  10.9 

149.22 

-0.29 

9.9980562 

-50.9 

10    7  30.02 

20 

293 

206  51  38.1 

50  53.1 

149.30 

0.34 

9.9979341 

50.9 

10     3  34.11 

21 

294 

207  51  22.2 

50  37.1 

149.38 

0.36 

9.9978118 

50.9 

9  59  38.20 

22 

295 

208  51     8.2 

50  23.0 

^  149.45 

-  0.36 

9.9976898 

-60.8 

9  55  42  30 

23 

296 

209  50  55.9 

50  10.5 

149.52 

0.32 

9.9975678 

50.7 

9  51  46.39 

24 

297 

210  50  45.3 

49  59.8 

149.60 

0.25 

9.9974463 

50.6 

9  47  50.48 

25 

298 

211  50  36.5 

49  50.9 

149.67 

-0.16 

9.9973253 

-50.3 

9  43  54.57 

26 

299 

212  50  29.3 

49  43.5 

149.74 

-0.05 

9.9972051 

50.0 

9  39  58.66 

27 

300 

213  50  23.7 

49  37.8 

149.80 

+  0.07 

9.9970855 

49.6 

9  36    2.75 

28 

301 

214  50  19.8 

49  33.7 

149.87 

+  0.20 

9.9969670 

-49.1 

9  32    6.84 

29 

302 

215  50  17.5 

49  31.3 

149.94 

0.34 

9.9968497 

48.6 

9  28  10.93 

30 

303 

216  50  17.0 

49  30.7 

150.01 

0.46 

9.9967336 

48.0 

9  24  15.02 

31 

304 

217  50  18.2 

49  31.7 

150.09 

0.57 

9.9966189 

47.4 

9  20  19.11 

32 

305 

218  50  21.1 

49  34.5 

150.16 

+  0.67 

9.9965059 

-46.8 

9  16  23.20 

Vaim.--Tb« 

Bomben  ia  eolomi 

A  OORMpOOd 

totbotn 

le  •qainoz  of 

tho  dft4o;  ia  ooli 

unn  a' to 

DiflL  for  1  Hoar, 
—  9-.8S96. 

thm 

■—  eqalBOZ  of  Ji 

uaary  •<.•• 

riabloll.) 
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GBBBNWIOH  MBAN  IIM£L 

j 

1 

2 
3 

TUE  Mooirs 

SSMIDIAMXTIS. 

HOBIZOVTAL  PAJULLAZ. 

UPFBB  TRAH8IT. 

AOB. 

»- 

MldBichi. 

Hoca. 

DUtlbr 
IHon. 

W&aigki, 

DUtlbr 
IHoar. 

Oreenwieb. 

lUoor. 

Hmb. 

14  45'!2 
14  46.7 
14  49.7 

14  45'!8 
14  48.0 
14  51.6 

54'    2^0 
54    7.5 
54  18.4 

40riO 
0.35 
0.56 

54'    4*^0 
54  12.3 
54  25.6 

40!93 
0.46 
0.65 

h      m 

10  28.2 

11  7.2 
11  46.7 

1.63 
1.63 
1.67 

il 

12.6 
13.6 
14.6 

4 
5 
6 

14  58.9 

14  59.2 

15  5.6 

14  56.4 

15  2.3 
15    9.2 

54  33.9 

54  53.5 

55  17.0 

40.73 
0.90 
1.06 

54  43.2 

55  4.7 
55  30.2 

40.89 
0.98 
1.15 

12  27.7 

13  11.2 
13  58.1 

1.76 
1.88 
9.04 

15.6 
16.6 
17.6 

7 
8 
9 

15  13.1 
15  21.7 
15  31.3 

15  17.2 
15  26.4 
15  36.5 

55  44.4 

56  15.9 
56  51.3 

•fl.93 
1.40 
1.66 

55  59.6 

56  33.1 

57  10.5 

41.31 
1.48 
1.63 

14  48.9 

15  4a6 

16  41.3 

9.90 
9.35 
9.44 

18.6 
19.6 
20.6 

10 
11 
12 

15  42.0 

15  53.3 

16  4.9 

15  47.6 

15  59.1 

16  10.5 

57  30.4 

58  \2J2 
58  54.6 

41.69 
1.77 
1.74 

57  51.0 

58  33.5 

59  15.3 

41.74 
1.77 
1.69 

17  40.1 

18  38.1 

19  34.0 

9.45 
9.38 
9.98 

21.6 
22.6 
23.6 

13 
14 
15 

16  15.9 
16  25.3 
16  32.0 

16  20.8 
16  29.0 
16  33.9 

59  35.0 

60  9.5 
60  34.1 

41.66 
1.96 
0.76 

59  58.2 

60  28.3 
60  41.3 

41.44 

1.03 

40.46 

20  27.5 

21  18.9 

22  9.3 

9.18 
9.11 
9.10 

24.6 
25.6 
26.6 

16 
17 
18 

16  34.9 
16  33.4 
16  27.4 

16  34.7 
16  31.0 
16  22.9 

60  44.8 
60  39.4 
60  17.4 

40.19 

-0.66 

1.94 

60  44.2 
60  30.4 
60    0.7 

-0.93 
0.99 
1.63 

28    0.0 
23  52J^ 

6 

9.13 
9.99 

27.6 
28.6 

19 
20 
21 

16  17.5 
16    4.6 
15  50.1 

16  11.3 
15  57.4 
15  42.7 

59  40.8 
58  53.5 
58    0.3 

-1.77 
9.19 
9.96 

59  18.2 
58  27.3 
57  33.1 

-1.97 
9.99 
9.96 

0  46.6 

1  43.6 

2  42.1 

9.39 
9.49 
9.45 

1.2 
2.2 
3.2 

22 
23 
24 

15  35.4 
15  21.6 
15    9.5 

15  28.3 
15  15.3 
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46J6t 
13.29 
4ai7 

7J26 
34.56 

2.06 
20.76 
57.66 
2574 
54.01 
22.46 
51.09 


• 

8.19  58  506 

is- 

•.49U 

90  II  28J0 

11.SVI 

f  MM 

20  93SB.I 

lt.4M 

%Atm 

90  96  91.0 

II  1 

tMm 

90  48  34J6 

19.157 

9.41C7 

91    03BL8 

i9.M7 

ft49M 

91  12  36L6 

11^825 

t.090 

91  94  94.8 

11.331 

t.49M 

91  36    4J3 

ujm 

9.4a7 

21  47  35.1 

UAm 

9.4K5 

91  58  57.1 

IIJMB 

%Atm 

22  10  102 

11.144 

tA&m 

92  21  14.4 

MJM 

MAm 

22  32    9J> 

19.90 

9AmB 

92  42  55.5 

19J9I 

9ASn 

92  58»l4 

19ii39 

MAm 

93    4    OlO 

I9J93 

%jtm 

23  14  18;) 

19.997 

%AKn 

23  24  97.2 

10,091 

9^4695 

23  34  96.6 

93X1 

C49M 

23  44  16.6 

9.7S3 

t.4»7 

23  5:1  57.0 

9^93 

t^47S7 

24    3  27.8 

9.439 

%jam 

a94  19  48.8 

9J9M 

SUNDAY  20. 


15  84 
15  36 
15  30 
15  41 
15  44 
15  46 
15  40 
15  51 
15  54 
15  56 
15  59 


16 
16 
16 
16 
16 
16 


1 
4 
6 
9 
11 
14 


16  16 
16  19 
16  21 
16  24 
16  26 
16  20 
16  31 
16  34 


19.89 
48.86 
17.90 
47.28 
16.72 
46.32 
16.06 
45.!3 
15.94 
46.07 
16.32 
46.68 
17.15 
47.72 
18.30 
40.14 
10.07 

OO.oo 

21.86 
52.00 
23.90 
55.13 
26.31 
57.52 
28.75 


9.4814 


9.4994 


9.4068 
9.4999 

9.5019 


9.9951 
9J5999 
9.5087 
9.5193 
9.5118 
9.5139 
9.5145 
9.5157 
9^68 
9.5177 
9.5185 
9.5109 
9.5199 


9.9907 


8.24 
24 
24 
94 
24 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26 
27 
27 

8.27 


22  0.1 
31  1.6 
30  53.2 
48  35.0 
57  6.8 

5  28.6 
13  40.4 
21  42.1 
20  33.6 

37  15.0 
46.1 

7.0 
17.6 
17^1 

7.8 

10  47.3 
26  16.4 
:i2  35.1 

38  43.4 
44  4IJ2 
50  28.5 
56  5.2 

I  31.4 

6  47.1 

11  52.2 


44 
52 
50 
6 
13 


9.198 


a778 
8413 
«i<447 


ait9 

7J43 
7.7T4 

7.439 


7.091 
6.918 
6.745 
6.S79 
9J98 


6.951 
5.976 
0.700 
5.S94 
5.349 
5.173 
4.997 
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GBBBKWIOH  MBAK  TIME. 

THM  M  001P8  BI9ST  ASOXmnMr  Mm  DEOLOTATIOM. 
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HAMV 

tm 

IMftOtr 

IMLtn 

^S^^BV  • 
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IMlMto. 
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IMtevte. 

HOnoU. 

MC 
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r  9L 

WEUNEBDAY  28. 

0 

16  34  9el75 

• 
t.St07 

8.9^  ll'  5^9 

0t 
AMI 

0 

18^96.80 

• 

8.97  8J  3/.0 

m 

1 

16  37  aoo 

%jsn$ 

97  16  46.7 

4.001 

1 

18  35  59.18 

OJOOO 

97  49  97.0 

0J49 

9 

16  39  3IJ96 

%jmi 

97  91  30.7 

4.045 

9 

18  38  15.93 

OJOli 

97  46    7.9 

3L399 

3 

16  49    9JS3 

«.MI1 

97  96    4.1 

4.408 

3 

18  40  37il6 

0J701 

97  49  39  J) 

0J40 

4 

16  44  33.79 

%jsn$ 

97  30  96.9 

4J9I 

4 

18  43    0.36 

0.3700 

97  3})    3.1 

3J87 

5 

16  47    5.04 

%jsn$ 

27  34  39.1 

4.114 

5 

18  45  99.43 

OJ05I 

97  35  17.4 

0J34 

6 

16  49  36.96 

9.M01 

97  38  40.6 

0J30 

6 

18  47  44.17 

OJOOO 

97  31  23.0 

9J70 

7 

16  59    7.45 

9.SIM 

97  49  31.6 

0.700 

7 

18  .W    5.57 

OJ507 

97  97  19i> 

4.193 

8 

16  54  38.61 

t.51N 

27  46  19.0 

0JW5 

8 

18  59  9H.(9 

OJ470 

97  23    8.9 

4J07 

9 

16  57    9.73 

njitm 

97  49  41.8 

0.400 

9 

18  54  47.32 

0J401 

97  18  47.9 

4.400 

H) 

16  50  40.80 

9.5tTJ 

97  53    1.0 

0.0a 

10 

18  57    IJPff 

OJOOO 

97  14  19.1 

4J60 

IJ 

17    9  11.81 

8.5ltl 

97  56    9.7 

8UM0 

11 

18  59  97.66 

OJ300 

97    9  41.9 

4J00 

19 

17    4  49.74 

8.5I« 

97  59    7.8 

O.80O 

19 

19     1  47;i0 

ojoa 

97    4  56JS 

4J08 

13 

17    7  1^60 

t.ftl37 

28    1  55.3 

0.704 

13 

19    4    6..58 

OJIOO 

97    0    9.8 

4J04 

14 

17    9  44.38 

9.5n9 

98    4  39;) 

OJOO 

14 

19    6  95.49 

OJIOO 

96  55    0.8 

5.101 

15 

17  19  15.07 

8.5107 

28    6  58.8 

OJM 

15 

19    8  44.04 

OJOOl 

96  49  50.7 

5J» 

16 

17  14  45.66 

9.MM 

28    9  14.8 

0.179 

16 

19  11    9.22 

OJO0I 

96  44  :I9.6 

5J09 

17 

17  17  16.15 

9.5071 

98  11  90;l 

9405 

17 

19  13  90.03 

OJ007 

96  39    6.4 

5J09 

18 

17  19  46.59 

OJiiBt 

98  13  15.4 

1.801 

18 

19  15  37.47 

OJ870 

96  33  39.3 

5J34 

19 

17  99  16.77 

9jBim 

28  15    0.0 

1.057 

19 

19  17  54Ji3 

OJOIO 

96  97  50.3 

5.704 

90 

17  94  46.89 

0.5000 

98  16  34.9 

1.40* 

90 

19  90  1 1J2I 

OJMO 

96  99    0.6 

5J03 

91 

17  97  16.87 

1.1100 

98  17  58.1 

1JI9 

91 

19  99  97.59 

OJOOO 

96  16    3.9 

OJOI 

22 

17  99  46.71 

0.4001 

28  19  11.6 

IJ30 

99 

19  94  43.45 

OJOOO 

96    9  58.1 

0.140 

93 

17  39  ia40 
TD 

0.404 

ESDA 

8.28  90  14.8 
Y  92. 

0J07 

98 

19  96  58^19 
THI 

7B0Di 

8.96    3  45J» 
LY24. 

0 

17  34  45.99 

O.400O 

B.28  9I    7.7 

0.707 

0 

19  99  14.18 

tMOO 

B.9S  87  95.4 

OJOO 

1 

17  37  15.97 

0.4078 

98  91  50.4 

OJOO 

1 

19  31  98.98 

OJOOl 

95  50  57.8 

OJOI 

9 

17  89  44.46 

0.40BO 

98  99  99.8 

0.465 

9 

19  33  43;i9 

OJOOO 

95  44  92J) 

0J40 

8 

17  49  ia47 

0.4BI0 

98  29  45.0 

OJOO 

3 

19  35  57.39 

0.0001 

95  37  40.7 

0.703 

4 

17  44  49.99 

0.4707 

98  99  57.0 

r'-0.1l7 

4 

19  38  10il8 

O.O0O7 

95  30  51.3 

OJOO 

5 

17  47  lOill 

0.4783 

98  99  59.0 

<3'9J5I 

5 

19  40  94.16 

0JI70 

95  93  54  J 

7J0I 

6 

17  49  39.33 

0.4719 

98  99  50a) 

OJIO 

6 

19  49  37.00 

0JI07 

95  16  51.9 

7.118 

7 

17  89    7J54 

0.400 

28  29  39.8 

0.305 

7 

19  44  49.45 

OJOOO 

25    9  40.6 

7JM 

8 

17  54  35JS3 

9.4047 

98  99    4.7 

0.590 

8 

19  47    IJSl 

0.1077 

95    9  23.1 

7J49 

9 

17  57    3.30 

9.40S0 

98  91  9a6 

0.717 

9 

19  49  13.18 

9.1910 

94  54  58.7 

7J83 

JO 

17  59  30.84 

0.4070 

98  90  38.6 

OJ09 

10 

19  51  94.46 

9.1040 

94  47  97.5 

7J70 

11 

18    1  58.14 

O.40IO 

98  19  40.8 

1.045 

11 

19  53  35.36 

0.1704 

94  39  49.6 

7J87 

19 

18    4  95.90 

0.4400 

28  18  ;».9 

1J07 

19 

19  55  45.87 

9.nio 

94  32    5.1 

7.707 

13 

18    6  59.01 

0.4447 

98  17  15.9 

1.370 

13 

19  57  55.99 

0.1054 

94  94  14.0 

7J0O 

14 

18    9  18JS7 

0.4404 

98  15  48.8 

1.539 

14 

90    0    5.79 

0.1500 

94  16  16.4 

OJII 

15 

18  11  44.86 

0.43BO 

98  14  1^1 

IJ09 

15 

90    9  15.06 

0.1504 

94    8  19.3 

0.191 

16 

18  14  ia88 

9.4n4 

98  19  95.8 

1.051 

16 

90    4  94.01 

O.I400 

94    0     1.9 

OJOO 

17 

18  16  86.63 

0.4009* 

28  10  30.0 

OJOO 

17 

90    6  39JW 

9.1300 

93  51  45J2 

8J30 

18 

18  19    9.11 

9.4909 

28    8  94.7 

0.107 

18 

20    8  40.76 

0.1030 

93  43  92.3 

8.433 

19 

18  91  97.30 

9.474 

28    6  10.0 

9J9I 

19 

90  10  48JS6 

O.IO00 

93  84  53.3 

8J35 

90 

18  93  89J90 

9.4105 

28    3  45J) 

9.479 

20 

90  19  55.98 

0.1004 

93  96  18.1 

8jn 

91 

18  96  16.80 

,9.4075 

98     1  1^5 

9J3S 

21 

90  15    3.01 

9.1140 

93  17  36.9 

8.737 

99 

18  98  41.10 

'9.40V 

27  ,S8  29.9 

9.787 

99 

90  17    !>.fi6 

9.ion 

23    8  49.7 

8J35 

98 

18  31    5.10 

9J075 

27  55  38.0 

OJII 

93 

90  19  15JJ3 

9.1014 

99  59  56.7 

8J00 

94 

18  33  98.80 

0.3903 

8.97  59  87.0 

OJOO 

94 

90  91  9ia» 

•^. 

8.99  60  57.9 

OJOO 
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GBBETBTWIOH  MEAN  TIME. 


THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 


Hoor. 


BlghtA>warion. 


DiKfor 


Difllfor 
llCinote. 


0 

1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FBIDAY  25. 


h  m 

20  21 
20  23 
20  25 
20  27 
20  29 
20  31 
20  33 
20  35 
20  37 
20  39 
20  42 
20  44 
20  46 
20  48 
20  50 
20  5'i 
20  54 
20  56 

20  58 

21  0 


21 
21 
21 
21 


2 
4 
6 
7 


• 

■ 

21^ 

SUMS 

27  A5 

^jom 

32.50 

9JMSn 

37^ 

9U>7e4 

41.67 

9X703 

45.70 

9.0649 

49.37 

9MSI 

52.67 

9.0590 

55.61 

9U)460 

.58.19 

9U>400 

0.41 

9^041 

2J28 

941989 

3.79 

9.0999 

4.95 

9U>165 

5.77 

9U)107 

6.24 

suxeo 

6.37 

IJKW3 

6.16 

1.0937 

5.62 

1J»889 

4.74 

I4MQ0 

3.53 

1J779 

2.00 

1.9717 

0.14 

1J)663 

57.96 

1.9611 

Is.  22 
22 
22 
22 
22 
22 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
19 

&19 


50  57.9 
41  53.3 
32  43.0 
23  27  JJ 
14  5.8 
4  38.9 
55  6.6 
45  29.0 
35  46.1 
57.9 
4.6 
6.2 
2.7 
54.3 
41.0 
25  22.8 
14  59.8 
4  32.1 
53  59.8 
43  22.8 
32  41.3 
21  55.3 
11  4.8 
0  10.0 


25 
16 
6 
56 
45 
35 


SATURDAY  26. 


21    9 
21  II 


21 
21 


13 
15 


21  17 
21  19 
21  21 
21  23 
21  25 
21  27 
21  29 
21  31 
21  33 
21  34 
21  m 
21  38 
21  40 
21  42 
21  44 
21  46 
21  48 
21  49 
21  51 
21  53 
21  55 


55.47 
52.66 
49.54 
46.11 
42.38 
38.35 
34.02 
29.39 
24.48 
19.28 
13.79 
8.03 
1.99 
55.68 
49.10 
42.25 
35.14 
27.78 
20.17 
12.31 
4.20 
55.85 
47.27 
:i8.45 
29.40 


1.0568 
1.0506 
1.0454 
1.9403 
1.9353 
1.9303 
1.0953 
1.9905 
1.9157 
]i)109 
1.9069 
1.0017 
1.8971 
1.8896 
1.8881 
1.8837 
1.8704 
1.8759 
1.8711 
i.mw 
1.8698 
l.a!S80 
1.8560 
I.86II 
1.8473 
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8. 


8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
4 
4 
4 
4 


49  10.9 
38  7.5 
26  59.9 
15  48.2 
4  32.4 
53  12.5 
41  48.7 
30  21.0 
18  49.4 
7  14.0 
55  34.8 
43  51.9 
5.4 
15.3 
21.6 
24.4 
23.8 
19.8 
12.4 
1.7 
47.8 
30.7 
10.4 
47.1 
20.7 


32 
20 

8 
56 
44 
32 
20 

8 
55 
43 
31 
18 

6 


0.098 

9.194 

9.917 

9.J10 

0.409 

0.493 

0.589 

9.671 

9.759 

9.846 

9.031 

10.016 

10.099 

10.181 

10J969 

10.343 

10.499 

10.500 

10.577 

10.654 

10.799 

10.804 

10.877 

10.949 


Hoar. 


11.091 

11.009 
11.161 
11.999 
11.997 
11.364 
11.490 
11.494 
11.558 
11.699 
11.684 
11.745 
11.805 
11.865 
11.994 
11J)89 
19.039 
19.095 
19.151 
19.905 
19.958 
19.31 1 
19.363 
19.414 
19.465 


mght  A  ■camion. 


Difffor 
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b 

21 

21 
21 
22 
22 
22 
22 
2-2 
22 
22 
22 
22 
22 
22 


m 

55 

57 

59 
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2 

4 

6 

8 

10 

11 

13 

15 

17 

19 


22  21 
22  22 
22  24 
22  26 
22  28 
22  29 
f^  31 
22  33 
22  35 
22  37 


29.40 
20.12 
10.63 

0.92 
51.00 
40.87 
30.53 
19.99 

9.26 
58.33 
47.21 

a5.9i 

24.43 
12.78 

0i)5 
48.95 
36.79 
24.48 
12.01 
51».39 
46.62 
33.71 
20.66 

7.48 


• 

o 

1.8473 

S.14 

1.8436 

13 

1.8400 

13 

1.8364 

13 

1.8399 

13 

1.8994 

13 

1.8960 

12 

1.6997 

12 

1.8195 

12 

1.8163 

12 

1.8139 

11 

1.8109 

11 

1.8079 

11 

1.8043 

11 

1.8014 

11 

1.7087 

10 

1.7961 

10 

1.7935 

10 

1.7909 

10 

1.7884 

10 

1.7860 

9 

1.7837 

9 

1.7814 

9 

1.7709 

S.  9 

6  20.7 
53  51.3 
19.0 
43.7 
5.6 
24.7 
.50  41.0 
37  54.6 
.5.5 
13.8 
19.5 
22.7 
:J3  23.3 
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41 

28 

16 

3 


25 
12 

,59 
46 


7 
54 
41 
27 
14 

1 
48 
34 
21 

7 


17.3 
10.8 
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50.8 
37.5 
22.0 

4^3 
44.5 
22.6 
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MONDAY  28. 


22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
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2:^ 
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23 
23 
23 
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23 

2:3 
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23 
23 
23 


38  64.17 

1.7771 

40  40.73 

1.7750 

42  27.17 

1.7731 

44  13.50 

1.7719 

45  59.71 

1.7694 

47  45.82 

1.7676 

49  31.82 

1.7668 

51   17.72 

1.7649 

53    3.53 

1.7697 

54  49.25 

I.76I9 

56  34.88 

1.7698 

58  20.43 

1.7585 

0    5.90 

1.7573 

1  51.30 

1.7561 

3  36.63 

1.7549 

5  21.89 

1.7538 

7    7.09 

1.7590 

8  52.24 

1.7590 

10  37.33 

1.7511 

12  22.:}7 

1.7S03 

14    7.37 

1.7407 
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17  37.27 
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19  22.17 
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21     7.04 
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6 
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4 
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54 
41 
27 
14 
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19 

6 
52 
38 
24 
11 
57 
43 
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15 

1 
47 
34 
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6 
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5.3 
35.7 

4J2 
30.9 
55.9 
19.2 
40.8 

0.8 
19.2 
36.0 
51.3 

5.1 
17.5 
2a6 
38.3 
46.7 
53.8 
59.7 

4.5 

8.1 
10.6 
12.1 
12.6 
12.1 


19.469 

19.514 
19.563 
19.611 
19.658 
19.705 
19.751 
19.796 
19.840 
19.883 
19.996 
19.966 
13.010 
13.050 
13.089 
13.198 
13.166 
13.903 
13.940 
13.977 
13.319 
13.347 
13.381 
13.414 


13.446 
13.477 
13.509 
13.540 
13.568 
13.596 
13.696 
13.653 
13.680 
13.707 
13.739 
13.757 
13.781 
13.804 
13.897 
13.849 
13.871 
13.899 
13<^11 
13.930 
13JN9 
13.967 
ia.983 
14.000 
14^16 


xn. 
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OBBBlirWIOH  MEAN  TIME. 


1 

FHE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 

B9Qr. 

KigbtAMtulM. 

DeellBAtloB. 

Dm.  for 
LMiiiat*. 

Boor. 

RtCktAMeMlM. 

Die  for 
IMiante. 

DMUMUeik 

Dlftfor 
iMlaoU 

TUl 

S8DA1 

r  29. 

THURSDAY  81. 

0 

b    m     a 

23  21    7.04 

• 

l.7«7 

8.  3  24  m 

l4!oi8 

0 

0  45  sijsr 

• 
1.8130 

N.  7  52  58.7 

laUNM 

1 

23  22  51.89 

1.7473 

3  10  10.7 

14U01 

1 

0  47  43.74 

1.8189 

8    6  52.3 

13.689 

3 

X^  24  36.72 

1.7471 

2  56    8.4 

14.048 

2 

0  49  32.81 

1.8194 

8  20  44.6 

13.860 

3 

23  26  21.54 

1.7469 

2  42    5.3 

14.058 

3 

0  51  22.07 

1.8897 

8  34  a5Ji 

13.636 

4 

23  28    6.a5 

1.7468 

2  28    1.4 

14.078 

4 

0  53  11.53 

1.8980 

8  48  24.9 

13.811 

5 

23  29  51.16 

1.7468 

2  13  56.7 

14.084 

5 

0  55     1.19 

1.8»3 

9    2  12.8 

13.786 

a 

2:J  31  :B5.97 

1.7468 

1  59  51.3 

ujm 

6 

0  56  51.05 

1.8397 

9  15  59.2 

13.760 

7 

Z^  :^  20.78 

1.7468 

1  45  45.2 

14.107 

7 

0  58  41.12 

1.0363 

9  29  44.0 

13.739 

8 

23  35    5.60 

1.7471 

1  31  38JS 

14.117 

8 

1    0  31.41 

1.8308 

9  43  27.0 

13.70i 

9 

23  36  50.43 

1.7474 

1  17  31.2 

14.197 

9 

1    2  21.91 

1.8135 

9  57    8JJ 

13X79 

10 

23  38  35.28 

1.7477 

1    1323.3 

14.135 

10 

I    4  12.63 

1.8473 

10  10  47.6 

13.649 

11 

23  40  20.15 

1.7480 

0  49  15.0 

14.143 

11 

1     6    a58 

1.8519 

10  24  25.2 

13.611 

12 

2:3  42    5.04 

1.7484 

035    6.2 

14.151 

12 

1    7  54.77 

1.8661 

10  38    0.9 

13.578 

13 

23  43  49.96 

1.7480 

020  56.9 

14.157 

13 

1    9  46.19 

1.8588 

10  51  34.6 

13.545 

14 

23  45  34.92 

1.7486 

S.  0    6  47.3 

14.189 

14 

1  11  37.84 

1.8898 

11     5    6.3 

13.511 

15 

23  47  19JK2 

I.7S83 

N.  0    7  22.6 

14.187 

15 

1  13  2I».73 

1.8068 

11  18  35.9 

13.475 

16 

23  49    4.96 

1.7511 

0  21  32.8 

14J79 

16 

1  15  21.86 

1.8718 

11  32    3.3 

13.439 

17 

23  50  50.05 

1.7518 

0  a5  43.2 

14.178 

17 

1  17  14.25 

1.8758 

1 1  45  28.5 

13.40i 

18 

23  52  35.19 

1.7588 

0  49  SiiJ^ 

14.179 

18 

1   19    6J9 

1.8784 

11  58  51.5 

13.364 

19 

23  54  20J39 

1.7S38 

1    4    4.7 

14.181 

19 

1  20  59.78 

1.6638 

12  12  12.2 

13.394 

20 

23  56    5.65 

1.7548 

1  18  15.6 

14.189 

20 

1  22  52.94 

1.8868 

12  25  30.4 

13.98:1 

21 

2:)  57  50.97 

1.7868 

1  32  26.6 

14.183 

21 

1  24  46.36 

1.8086 

12  38  46.1 

13.941 

22 

23  59  36.36 

1.7571 

1  46  37.6 

14.183 

22 

1  26  40.05 

1.6879 

12  51  59.3 

13.198 

23 

0    1  21^ 

1.7584 

N«  2    0  48.6 

14.183 

23 

1  28  34.02 

1J818 

*N.I3    5  10.0 

13.151 

WEE 

>NESD 

AY  30. 

FRIDAY,  KOYEMBBR  1, 

0 

1 

0    8    7.37 
0    4  53.00 

1.7508 
1.76lf 

N.  2  14  SLIH 
2  29  10.5 

14.188 
14.178 

0 

1     1  30  28J26 1    1J084 

IN.I3  18  18.0 

1      13.111 

2 

0    6  38.71 

1.7806 

2  43  21.1 

14.175 

3 

0    8  24.51 

1.7641 

2  57  31.5 

14.178 

4 
5 

0  10  10.40 
0  11  56.40 

1.7658 
1.7875 

3  11  41.7 
3  25  51.6 

14.188 
14.183 

PHASES  OF  T 

HE  MOON 

• 

6 

7 

0  13  42.50 
0  15  28.70 

1.7808 
1.7710 

3  40    1.2 
3  54  10.4 

14.157 
14.148 

8 

0  17  15.02 

i.rio 

4    8  19.1 

14J41 

d       h 

M 

9 
10 
11 
12 

0  19     1.46 
0  20  48.02 
0  22  34.70 
0  24  2li»1 

1.7770 
1.7701 
1.7813 

4  22  27.3 
4  36  a5.0 

4  50  42.1 

5  4  48.6 

14.139 
14493 
14.113 
14.109 

O  Full  Moon     .    •  Oct      3    10 
C  Lnflt  Quarter.    ...    11      2 
#  New  Moon     •    ...    17    18 

47.5 

34.1 

9.9 

13 
14 

0  28    a46 
0  27  55..54 

1.7838 

1.7858 

5  18  54.4 
5  32  59.5 

14UI8I 
14UI78 

>  First  Quarter.    •    . 

.    .    24    23 

4.0 

15 
16 

0  29  42.76 
0  31  30.13 

1.7868 
1.7007 

5  47    3.8 

6  1    7J2 

14.064 
14.048 

-=— = 

17 
18 

0  33  17.65 
0  35    5.33 

1.7833 
1.7000 

6  15    9.7 
6  29  11.4 

14.095 
14.090 

d       h 
C  Perigee.    •    •    .  Oct    16     4.2 

19 

0  36  53.17 

1.7067 

6  43  12.1 

14UW9 

^  Apogee .    •   •    . 

.   .   28     a8 

20 
21 

0  38  41.17 
0  40  29.33 

1.8014 

6  57  11.7 

7  11  10J2 

13.084 

1.8049 

134W6 

22 

0  42  I7.(;7 

1.6070 

7  25    7.6 

13.047 

23 

0  44    6.18 

1.8100 

7  39    3.8 

IX9» 

24 

0  45  54.87 

luiiao 

N.  7  52  58.7 

13.004 

1 
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GBBIUrWiUU  MBAJS  TIMBL 


LUHAB  DiariNCBS. 


?! 


1 


8 


6 


8 


Antares  W. 

o  Aquils  W. 

o  Arletifl  E . 

Aldebanm  E  • 

Antares  W. 

o  Aquils  W. 

a  Arletb  E . 

Aldelwrmn  E  • 

Pollax  £ . 

aAquils  W. 

Fomalbaut  W. 

AJdebaran  E . 

Pollux  E . 

JOPITBR  E. 

a  Aquilie  W. 

Fomnlhaut  W. 

Alclebaran  E . 

Pollux  E . 

JOPITSE  E  . 

a  Aquils  W. 

Fomnlhaut  W. 

a  Pegaai  W. 

Aldebanm  E  • 

Pollux  E  • 

JUPITXR  E  . 

Pomalhaut  W. 

a  Pegad  W. 

Pollux  E . 

JUPITSR  E  • 

Reguhia  E« 

Fomalbaut  W. 

o  Pegaai  W. 

Pollux  E  • 

JUPITKR  E  . 

ReguluB  £  • 

Vbii  08  E  • 

8oir  E. 

Fomalbaut  W. 

a  Pe^i  W. 

a  ArietiB  W. 

Pollux  E . 

JUPITKR  £  . 

Regulua  E  • 

Vxiiro  E . 

Sun  £• 


Noon. 


»3  1  5 

48  57  33 
55  30  5 

86  59  36 

104  53  28 
57  41  30 

43  43  53 
75  19  55 

118  16  3 

67  8  19 
39  26  57 
63  37  21 

106  20  4 

119  48  24 

77  230 

49  56  20 
51  52  7 

94  17  54 

107  55  15 

87  14  1 
60  59  31 

39  81  19 

40  6  43 

82  8  16 

95  54  22 

72  24  37 

50  30  56 
69  49  56 

83  44  32 
106  41  28 

84  5  58 
62  3  17 

57  21  36 
71  24  28 
94  12  12 

114  20  32 
139  35  45 

96  026 

73  58  24 
30  43  55 

44  41  49 

58  52  36 
81  31  9 

101  36  2 
127  55  8 


P.L. 

of 

INC 


9043 
4171 


S19S 
3049 

3019 
3738 
3100 
3014 
3070 

3784 
3447 


3073 


3980 
3S19 
8113 


9976 

9184 
3958 


9919 


3078 
3095 
9887 
9854 
9801 
9778 
3184 


9974 
9606 
9737 
9780 
9738 
9713 
3089 


ink. 


94  29  57 

49  59  57 

54  1  &3 
85  32  17 

106  22  47 
58  50  24 

42  15  31 
73  52  16 

116  46  51 

68  21  20 
40  43  4 
62    9  19 

104  50    9 
118  19  38 

78  18  10 
51  17  43 

50  23  51 
92  47    8 

106  25  35 

88  31  17 
62  24  6 
40  51  22 
38  38  49 
80  36  29 
94  23  39 

TS  51  29 

51  55  59 

68  16  58 
82  12  37 

105  8  24 

85  34  37 
6:)  31  33 

55  47  17 

69  51  10 
92  37  45 

112  45  35 
138    8  53 

97  30  33 
75  29  9 
32  18  13 

43  5  58 
57  17  42 

79  55  6 
99  59  39 

126  26  37 


P.L. 

or 

Dur. 


4533 

3098 
3130 


4131 


3193 
3045 


3108 
3010 


3749 
3499 


3477 
3190 
9918 


3183 


9911 
9857 

3087 
3078 
9798 
9845 
9799 
9770 
3154 

9997 
9981 
9709 
9797 
9770 
9717 
9704 
3071 


Vlh- 


95  58  5§ 

51  3  20 

52  33  39 
84    4  55 

107  52  II 

59  59  56 

40  47  9 
72  24  34 

115  17  34 

69  34  45 
42    0    2 

60  41  15 

103  20    9 

116  50  46 

79  34    5 

52  39  35 
48  55  36 

91  16  15 

104  55  48 

89  48  42 
63  49  I 
42  12  12 
37  11    4 

79  4  33 

92  52  48 

75  18  35 

53  21  30 
66  43  50 

80  40  32 
103  35  10 

87  3  27 
65    0    9 

54  12  47 
68  17  40 
91     3    7 

111  10  28 
136  41  49 

99    0  49 

77  0  II 
33  52  52 

41  29  54 

55  42  35 

78  18  49 
98  23    5 

124  57  52 


P.L. 

of 

JHS. 


4489 
3008 

3138 


4098 


3190 
3041 

3879 
3647 
3109 


3738 


3014 


3947 
3438 
3199 
9819 


3141 
3910 


30S7 
8089 

9790 


9769 
3144 


DD^ 


9948 
9773 
9718 
9780 
9707 


9^27  49 
52  7  39 

51  5  24 
82  37  31 

109  21  39 
61  10  2 
:)9  18  46 
70  56  49 

113  48  12 

70  48  33 
43  17  46 
59  13  8 

101  50  3 
115  21  48 

80  50  14 
54  1  54 
47  27  21 
89  45  14 
103  25  53 

91  6  14 
65  14  15 
43  33  46 
a5  43  29 

77  32  29 
91  21  48 

76  45  55 
54  47  27 

65  10  33 
79  8  17 

102  1  46 

88  32  29 
6629  5 

52  38  6 

66  43  59 

89  28  17 
109  35  10 
135  14  33 

100  31  15 

78  31  29 
35  27  52 
39  53  38 
.54  7  15 
76  42  19 
96  46  19 

123  28  53 


P.L. 

•r 

nut 


4410 
3005 

3138 


4861 


3118 
3037 


3101 
3000 

3055 

3794 
3375 
3007 


3000 


3409 
3139 


3199 
3188 
9M7 


3047 
8047 


9773 
9784 
3134 


9760 
9789 
9780 
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OSEEl^WiOH  MBAN  T 

irr^^H 

LUNAR  DI8T1NCB6. 

a- 

1 

P.L. 

P.L. 

P.L. 

P.L. 

Hmb«  mi4  Dlreell«B 
•f0bj««l. 

Midnlghu 

of 
INC 

XV^ 

•r 

INC 

xvmb. 

of 
Die 

XXlh. 

of 
INC 

Antares 

W. 

9^5^50 

SSM 

O          t       II 

100  25  54 

3659 

O          1        f/ 

101  55    2 

3050 

Oil* 

103  24  13 

3047 

aAniiilie 

W. 

5.)  12  51 

4355 

54  18  53 

4301 

55  25  42 

4956 

56  33  15 

4919 

a  ArietiB 

E. 

49  37    8 

3094 

48    8  51 

301O 

46  40  3:) 

3099 

45  12  14 

3091 

Aldebaran 

£. 

81  10    5 

9133 

79  42  36 

3139 

78  15    5 

3199 

76  47  31 

3198 

3 

Antares 

W. 

no  51  12 

itas 

112  20  50 

8094 

113  50  33 

8919 

115  20  22 

3015 

a  A<|uil» 

W. 

62  20  42 

4099 

63  31  53 

3099 

64  43  34 

9970 

65  55  43 

3943 

a  Arietis 

E, 

37  50  22 

8068 

36  21  58 

8080 

34  5:) :« 

9090 

33  25  13 

8091 

AlilelNinui 

E. 

69  29    1 

3115 

68     1  10 

3114 

66  3;}  17 

9110 

65    5  20 

3109 

Pollux 

E. 

1 12  18  45 

3833 

110  49  13 

8090 

109  19  36 

3094 

107  49  53 

3019 

3 

a  Aqiiiln 

W. 

72    2  42 

3639 

73  17  11 

3613 

74  32    0 

3798 

75  47    6 

9779 

Foinalhniit 

W. 

44  36  14 

8560 

45  55  22 

3535 

47  15    7 

9604 

48  Sa  27 

3474 

AlHtibaraii 

E. 

57  44  59 

3090 

56  16  48 

3096 

54  48  36 

9096 

5;i  20  22 

3098 

Pollux 

E. 

100  19  50 

9095 

98  49  31 

9969 

97  19    5 

9965 

95  48  33 

9979 

JUPITIR 

E. 

113  52  43 

3050 

112  23  32 

3043 

1 10  54  13 

9039 

109  24  48 

3039 

4 

a  Aquiln 

W. 

82    636 

8711 

83  23  11 

3701 

84  39  57 

9691 

85  56  54 

8661 

FoiiHillmut 

W. 

55  24  39 

3354 

56  47  48 

3933 

58  11  21 

9314 

59  35  16 

9997 

Aldebnran 

E. 

45  59    8 

3099 

44  30  57 

3101 

43    2  48 

9104 

41  34  43 

9108 

Pollux 

E. 

88  14    6 

»M 

86  42  50 

9944 

85  11  27 

9938 

83  39  56 

9831 

JOPITBR 

£. 

101  55  51 

8009 

100  25  41 

9906 

98  55  23 

9969 

97  24  57 

9989 

5 

a  Aqtiiln 

W. 

92  23  52 

8047 

93  41  36 

8049 

94  59  25 

3636 

96  17  18 

906 

Fomallifiut 

W. 

66  39  46 

3918 

68    5  34 

3904 

69  31  39 

3190 

70  58    0 

9in 

apegnat 

W. 

44  56    0 

3968 

46  18  53 

3396 

47  42  21 

3308 

49    6  23 

9969 

AMebaraii 

E. 

34  16    7 

8IS9 

32  49    0 

9166 

31  22  12 

9186 

29  55  46 

9009 

Pollux 

E. 

76    0  16 

9606 

74  27  54 

9691 

72  55  24 

9864 

71  22  45 

9678 

JOPITXR 

£. 

89  50  39 

9948 

88  19  21 

9941 

86  47  54 

9934 

85  16  18 

9998 

6 

Foinallmut 

W. 

78  13  29 

8118 

79  41  17 

9107 

81    9  18 

8090 

82  37  32 

8087 

aPegasi 

W. 

56  13  50 

3166 

57  40  :i7 

9146 

59    7  48 

3199 

60  35  22 

9119 

Pollux 

E. 

63  37    6 

9639 

62    3  29 

9631 

60  29  42 

9693 

58  55  44 

9815 

J  u  PITS  a 

E. 

77  35  52 

9667 

76    3  17 

9879 

74  30  31 

9871 

72  57  35 

9869 

Regulua 

£. 

100  28  12 

9635 

98  54  28 

9695 

97  20  33 

9816 

95  46  28 

9809 

7 

Foinalhaut 

W. 

90    1  43 

3939 

91  31    8 

9090 

93    0  43 

3099 

94  30  29 

8919 

opecaai 

W. 

67  58  20 

3091 

69  27  54 

9017 

70  57  46 

3009 

72  27  56 

9968 

Pollux 

E. 

51     3  14 

977* 

4t»  28  10 

9784 

47  52  55 

9755 

46  17  28 

9746 

Jvpmca 

E. 

65  10    7 

9616 

63  36    3 

9806 

62     1  46 

9799 

60  27  17 

9790 

Regulua 

E. 

87  5:^  16 

9706 

86  18    3 

9796 

84  42  37 

9747 

83    6  59 

9736 

Vxtfut 

£. 

107  59  42 

r46 

106  24    3 

9736 

104  48  14 

9730 

lO:)  12  14 

9791 

Sun 

£. 

133  47    5 

3194 

132  19  25 

3114 

130  51  32 

3103 

129  23  26 

9093 

8 

Fomalhaut 

W. 

102    1  50 

9976 

103  32  33 

9969 

105    3  25 

9989 

106  34  25 

9957 

a  Pe^si 
n  .\netiB 

W. 

80    3    4 

9999 

81  34  55 

9900 

83    7    2 

9696 

84  39  24 

9665 

W. 

37    3  12 

9745 

38  38  52 

9731 

40  14  51 

9718 

41  51    9 

9709 

Pollux 

E. 

38  17  10 

9699 

36  40  2!> 

9660 

a5  3  a*^ 

9660 

33  26  28 

9670 

JoptTca 

E. 

52  31  41 

9740 

50  55  54 

9730 

49  19  53 

9719 

47  43  39 

9708 

Regulua 

E. 

75    5  36 

9667 

73  28  3I> 

9676 

71  51  27 

9060 

70  14     1 

9655 

ViNVl 

£. 

95    9  20 

9676 

93  :^  10 

9966 

91  54  47 

9658 

90  17  11 

9649 

Qvn 

£. 

121  59  41 

8036 

120  30  15 

8096 

119    0  34 

8014 

117  30  39 

8003 

18 


178 


OCTOBER,  1895. 


XV. 


GBBBNWIOH  MBAl«r  TIMB. 

LUNAR  DI8T1NCE& 

• 

• 

ja  . 

Vfttte  Mid  DireetloB 
of  Oljjoot. 

Noon. 

P.L. 

of 

Dur. 

m^ 

P.L. 

«f 

Dift 

Vlh. 

P.  L. 

of 
DUn 

IXh. 

P.  L. 
of 

9 

aPe^i 
a  AnetiB 

W. 

86  12    S 

9873 

87  44f55 

9661 

89  18    i 

9650 

Oil* 

90  51  27 

9S36 

W. 

43  27  46 

9666 

45    4  42 

9675 

46  41  56 

9061 

48  19  28 

9647 

JOPITBR 

£. 

46    7  10 

9696 

44  30  27 

9687 

42  53  29 

9675 

41  16  16 

9665 

Regulus 

E. 

68  36  20 

9643 

66  58  24 

9636 

65  20  13 

9691 

63  41  47 

9610 

VEIfCIt 

E. 

88  39  23 

9640 

87    1  22 

9099 

85  23    7 

9690 

83  44  39 

9610 

Sciir 

• 

E. 

116    0  30 

9991 

114  30    6 

9976 

112  59  26 

9960 

111  28  31 

9954 

10 

oPe^i 

W. 

96  42    0 

9786 

100  16  48 

9775 

101  51  48 

9766 

103  27    1 

9756 

aAnetis 

W. 

56  31  45 

9560 

58  11    8 

9506 

59  50  49 

9553 

61  30  49 

9540 

AldebaraD 

W. 

26  45  20 

9999 

28  17    2 

9en 

29  49  50 

9639 

31  23  36 

9791 

KeguluB 

£. 

55  25  35 

9550 

53  45  31 

9537 

52    5    9 

9595 

50  24  30 

9519 

VEIfOt 

E. 

75  28  47 

9557 

73  48  53 

9546 

72    844 

9535 

70  28  19 

9594 

Son 

E. 

103  49  54 

9669 

102  17  21 

9675 

100  44  30 

9669 

99  11  22 

9848 

11 

a  Arietis 

W. 

69  55  31 

9471 

71  37  25 

9456 

73  19  38 

9443 

75    2  11 

9430 

Aldebaran 

W. 

39  24  27 

9639 

41    2  38 

9607 

42  41  23 

9583 

44  20  42 

9500 

Regulus 

E. 

41  56  48 

9447 

40  14  20 

9434 

38  31  34 

9491 

36  48  29 

9408 

Vbhus 

E. 

62    222 

9467 

60  20  23 

9456 

5838    8 

9444 

56  55  36 

9433 

8uir 

E. 

91  21  16 

9779 

89  46  20 

9765 

88  11    6 

9750 

86  35  33 

9736 

12 

aArietis 

W. 

83  39  45 

9309 

85  24  14 

9348 

87    9    3 

9335 

88  54  11 

9399 

Aldebamn 

W. 

52  44  47 

9458 

54  27    0 

9440 

56    938 

9499 

57  52  41 

9405 

Vends 

E. 

48  18  53 

9376 

46  34  44 

9365 

44  50  19 

9354 

43    5  38 

9344 

Suit 

E. 

78  33    4 

9665 

76  55  37 

9659 

75  17  52 

9636 

73  39  48 

9094 

13 

a  Arietis 

W. 

97  44  32 

9960 

99  31  31 

9946 

101  18  47 

9930 

103    6  21 

9995 

Aldebaraii 

W. 

66  33  53 

9396 

68  19  14 

9319 

70    4  56 

9998 

71  50  58 

9965 

Pollux 

W. 

23    3    0 

9966 

24  49  49 

9950 

2637    2 

9935 

28  24  37 

9991 

Son 

E. 

65  24  48 

9557 

63  44  54 

9544 

62    4  42 

.    9539 

60  24  13 

9590 

14 

Aldebaran 

W. 

80  45  49 

9996 

82  33  38 

9915 

84  21  43 

9905 

86  10    3 

9190 

Pollux 

W. 

37  27  26 

9161 

39  16  53 

9150 

41    6  36 

9140 

42  56  34 

9130 

8uir 

E. 

51  57  48 

9465 

50  15  46 

9156 

48  33  31 

9447 

46  51    3 

9438 

15 

Aldebaran 

W. 

95  14  47 

9161 

97    4  14 

9155 

98  53  50 

9151 

100  43  32 

9147 

Pollux 

W. 

52    9  46 

9091 

54    0  59 

9965 

55  52  21 

9079 

57  43  52 

9075 

Jupiter 

W. 

37    6    4 

9139 

38  56  14 

9194 

40  46  36 

9116 

42  37    7 

9113 

Son 

E. 

38  15  56 

9405 

36  32  29 

9401 

34  48  55 

9396 

33    5  17 

9395 

19 

Son 

W. 

17  32  38 

9606 

19  11  25 

9600 

2050    8 

9614 

22  28  44 

9699 

a  Aquiln 

E. 

81  21  44 

9965 

79  51  13 

3008 

78  21  10 

3039 

76  51  37 

3059 

Fomalhaut 

E. 

106  26  47 

9511 

104  45  48 

9581 

103    5    4 

9530 

101  24  33 

9541 

20 

Son 

W. 

30  38  13 

9666 

32  15  12 

9701 

33  51  50 

9716 

a'S  28    6 

9735 

a  Aquiitt 

E. 

69  32  45 

3990 

68    7    0 

3950 

66  42    1 

3301 

65  17  51 

3345 

F^omalhaut 

E. 

93    6  17 

9619 

91  27  38 

9698 

89  49  21 

9645 

88  11  27 

9663 

oPegaai 

E. 

115    7  47 

9614 

113  29  11 

9094 

111  50  48 

9635 

1 10  12  40 

9646 

21 

Son 

W. 

43  23  44 

9894 

44  57  41 

9843 

46  31  13 

9669 

48    4  21 

9660 

a  Aquiln 

E. 

58  30  29 

3606 

57  12    1 

3669 

55  54  41 

3735 

54  38  31 

3606 

Fomalhaut 

E. 

80    8  16 

9709 

78  32  58 

9763 

76  58    8 

9605 

75  23  47 

9896 

aPegaai 

E. 

102    6  10 

9713 

100  29  48 

9799 

98  53  47 

9745 

97  18    7 

9789 



XVL 


OCTOBER,  1895. 


179 


OBBBNWIOH  MEAN  TIMB. 

LUNAR  DISTANCES. 

• 

«0. ^^ *  V^A ^^_ 

_   A«    _   ^ 

P.L. 

P.L. 

P.L. 

P.L. 

B  MM  ABd  DlTMOOB 

•robjoei. 

IIHnighU 

of 

XV^ 

of 
DUt 

XVIIIb. 

of 

XXIK 

of 

Diflr. 

9 

oAnetk 

w. 

f^^   & 

1697 

ft!  58' 5^ 

9616 

O          t       It 

95  33    5 

9805 

9f    7  26 

9795 

w. 

49  57  19 

9834 

51  35  38 

9691 

53  13  55 

9607 

54  52  41 

9593 

JOPITKR 

E. 

39  38  49 

9664 

38    1    7 

9649 

36  33    9 

9639 

34  44  57 

9690 

Regulus 

E. 

63    3    5 

9909 

6034    7 

9506 

58  44  53 

9574 

57    5  22 

9569 

VsNUt 

E. 

83    5  57 

9599 

80  37    1 

9589 

78  47  51 

9578 

77    8  26 

9568 

Sun 

E. 

109  57  20 

9941 

108  35  53 

9996 

106  54  10 

9015 

105  32  10 

9909 

10 

a  Pepsi 
o  Anetb 

W. 

105    3  37 

WJ€7 

106  38    4 

9738 

108  13  53 

9731 

109  49  53 

9793 

W. 

63  11    7 

9595 

64  51  45 

9519 

66  33  41 

9499 

68  13  56 

9486 

Aldebaran 

Wt 

33  58  16 

9763 

34  33  45 

9790 

36    9  58 

9689 

37  46  &3 

9660 

Regulus 

E. 

48  43  34 

9499 

47    2  30 

9487 

45  30  48 

9473 

43  38  57 

9460 

Vsifot 

E. 

68  47  39 

9519 

67    643 

9509 

65  35  33 

9490 

63  44    5 

9479 

Soil 

E. 

97  37  57 

9635 

96    4  14 

9891 

94  30  13 

9607 

93  55  54 

9799 

11 

a  Arietis 

W. 

76  45    3 

9417 

78  38  14 

9403 

80  11  45 

9389 

81  55  35 

9376 

Aldeliaran 

W. 

46    0  33 

9538 

47  40  53 

9517 

49  31  43 

9497 

51    3     1 

94T7 

Regulus 

E. 

35    5    6 

9095 

33  31  34 

9981 

31  37  23 

9368 

39  53    3 

9356 

Venus 

E. 

55^^3  48 

9499 

53-39  44 

9410 

51  46  33 

9398 

50    3  46 

9387 

Suit 

E. 

84  59  41 

9799 

83  33  30 

9707 

81  47    0 

9669 

80  10  11 

9680 

13 

oArietifl 

W. 

90  39  38 

9309 

93  35  34 

9997 

94*11  38 

9964 

95  57  51 

'9979 

Aldebaran 

W. 

5936    9 

9986 

61  20    1 

9379 

63    4  16 

9356 

64  48  54 

9349 

Vsnut 

E. 

41  20  43 

9333 

39  35  31 

9393 

37  50    5 

9313 

36    4  35 

S304 

Suit 

E. 

73    1  35 

9619 

70  23  43 

9506 

68  43  43 

9583 

67    4  34 

9570 

13 

aArtetb 

W. 

104  54  11 

9914 

106  43  18 

9904 

108  30  40 

9193 

110  19  18 

9164 

Aldebaran 

W. 

73  37  30 

9979 

75  34    0 

9960 

77  10  59 

9947 

78  58  16 

9937 

Pollux 

W. 

30  13  33 

9906 

33    0  49 

9196 

33  49  33 

9183 

sa  38  16 

9179 

Sun 

E. 

58  43  38 

9006 

57    3  36 

9497 

55  31    9 

9486 

53  39  36 

9476 

14 

Aldebaran 

W. 

87  58  36 

9186 

89  47  33 

9180 

91  36  30 

9179 

93  35  39 

9167 

Pollux 

W. 

44  46  47 

9199 

46  37  13 

9113 

48  27  53 

9106 

50  18  43 

9098 

Suit 

E. 

45    8  22 

9430 

43  35  30 

9493 

41  43  28 

9416 

39  59  16 

9410 

15 

Aldebaran 

W. 

103  33  20 

9144 

104  33  13 

9141 

106  13'   8 

9140 

108    3    6 

9140 

Pollux 

W. 

59  a'S  30 

9070 

61  37  15 

9066 

63  19    6 

9064 

65  11     1 

9061 

JUPITBR 

W, 

44  37  47 

9106 

46  18  34 

9104 

48    9  27 

9101 

50    0  25 

9096 

Sun 

E. 

31  31  35 

9394 

39  37  51 

9394 

27  54    7 

9395 

26  10  25 

9906 

19 

Sun 

W. 

34    7    9 

9639 

35  45  20 

9643 

27  23  16 

9657 

29    0  54 

9671 

o  Aquils 

E, 

75  33  37 

9067 

73  54  13 

3117 

72  26  23 

3149 

70  59  13 

3164 

Fomalhaut 

E. 

99  44  17 

9553 

98    4  18 

9567 

96  24  38 

9581 

94  45  17 

9596 

90 

Sun 

W. 

37    4    0 

9759 

38  39  31 

9769 

40  14  39 

9788 

41  49  23 

9606 

aAquil» 

E. 

63  54  31 

9391 

63  33    4 

9440 

61   10  33 

3493 

59  50     1 

3647 

Fomalhaut 

E. 

86  33  58 

9881 

84  56  53 

9701 

83  20  14 

imo 

81  44     1 

9741 

aPegaai 

E. 

108  34  47 

9656 

106  57  11 

9671 

105  19  53 

9685 

103  42  52 

9608 

21 

Sun 

W. 

49  37    5 

9809 

51     9  35 

9919 

53  41  20 

9938 

54  12  51 

9957 

o  Aquils 

E. 

53  33  35 

9881 

53    9  56 

3961 

50  57  38 

4048 

49  46  46 

4140 

Fomalhaut 

E. 

73  49  56 

9859 

73  16  35 

9875 

70  43  44 

9890 

69  11  24 

9994 

oPegaai 

E. 

95  49  49 

9778 

94    7  53 

9795 

92  33  18 

9813 

90  59    7 

9630 

180 


OCTOBER,  1895. 


XVIL 


6BBEHWI0H  UEAS  TIMB. 

LUHAB  DI8TAHCX& 

• 

T.Js. 

P.L. 

P.L. 

P.L. 

VaoMMd  Dinetiai 

Noon. 

•f 

lUk. 

Diff. 

vifc.. 

af 
Diff: 

IX*- 

•f 

O           '         0 

•       /  "^## 

O         t       u 

O             t          H 

22 

Scm 

w. 

55  43  58 

mm 

57  14  42 

MM 

58  45    2 

9913 

60  14  59 

9831 

Fonmlbaut 

E. 

67  39  36 

MM 

66    820 

«78 

64  37  37 

9003 

6:)    7  28 

3030 

aPegasi 

£. 

89  25  18 

tM8 

87  51  52 

im 

86  18  50 

9885 

84  46  12 

9903 

23 

Svfr 

W. 

67  39    6 

»91 

69    650 

3138 

70  34  13 

9155 

72    1  16 

3171 

Antares 

W. 

29    1    2 

87M 

30  36  27 

9779 

32  11  31 

1788 

33  46  14 

9803 

Fomalbaut 

E. 

55  45  30 

3181 

54  18  58 

3914 

52  53    5 

9946 

51  27  53 

3985 

aPe^an 
a  Anetw 

E. 

77    856 

wn 

75  38  40 

3018 

74    8  49 

3837 

72  39  22 

3056 

E. 

119    8    2 

9784 

117  33  13 

9799 

115  58  44 

9814 

114  24  34 

9«9 

24 

W. 

79  11  43 

3Mi 

80  36  54 

9163 

82    1  49 

• 

9977 

83  26  27 

3991 

Antares 

W. 

41  35    3 

1874 

43    7  55 

9867 

44  40  30 

9900 

46  12  49 

9919 

Fomalhaut 

E. 

44  33    3 

9495 

43  12  33 

3545 

41  52  58 

9698 

40  :m  21 

3656 

a  Pepsi 
a  Aneds 

E, 

65  18  10 

3157 

63  51    9 

3178 

62  24  33 

3198 

60  58  22 

3990 

E. 

106  38  24 

1808 

105    6    2 

9910 

103  33  56 

9993 

102    2    6 

1935 

25 

8l71f 

W. 

90  25  55 

3351 

91  49    8 

3369 

93  12    8 
56  52  15 

3379 

94  34  57 

3381 

Antares 

W. 

53  50  40 

1987 

55  21  34 

9977 

9966 

58  22  45 

9995 

aPeil^i 

E. 

53  53  54 

3334 

52  30  22 

3358 

51     7  18 

9385 

49  44  44 

3411 

a  Arietia 

E. 

94  26  34 

1969 

92  56    8 

9996 

91  25  53 

9008 

89  55  50 

3017 

26 

Soil 

W. 

101  26  27 

3493 

102  48  18 

3499 

104  10    2 

9436 

105  31  38 

3441 

Antares 

W. 

65  52  43 

3031 

67  22  17 

3038 

68  51  43 

9043 

70  21     2 

3048 

aArieda 

E. 

82  28    8 

3054 

80  59    2 

3060 

79  30    3 

9066 

78     1   12 

3071 

Aldebaran 

E. 

113  40    2 

3190 

112  12  17 

3194 

110  44  37 

8198 

109  17    1 

3139 

27 

Suif 

W. 

112  18  14 

9483 

113  39  20 

3466 

115    022 

9468 

116  21  22 

3471 

Aiitarea 

W. 

77  46  16 

3067 

79  15    6 

3068 

80  43  54 

9071 

82  12  39 

3079 

a  Arietta 

E. 

70  38  22 

3091 

69  10    2 

3004 

67  41  45 

3096 

66  13  31 

3009 

Aldebaran 

E. 

102    0    0 

3144 

100  32  44 

3146 

99    5  30 

3148 

97  38  18 

3148 

28 

Sun 

W. 

123    5  56 

3474 

124  26  49 

3473 

125  47  43 

3479 

127    8  38 

3471 

Aiitnrea 

W. 

89  36  11 

3073 

91    4  54 

3079 

92  33  38 

3071 

94    2  2:) 

3069 

a  AqiiilfB 

W. 

46  32  46 

4771 

47  32  46 

4690 

48  33  54 

4615 

49  36    6 

4544 

a  Arietiis 

E. 

58  52  50 

3104 

57  24  45 

3103 

55  56  39 

3103 

54  28  33 

3109 

Aldebnrnn 

E. 

90  22  22 

3148 

88  55  10 

3146 

87  27  56 

3145 

86    0  41 

3144 

29 

Aiitarea 

W. 

101  26  53 

3054 

102  55  59 

3051 

104  25    9 

3047 

105  54  24 

3049 

a  Aqiiil® 

W. 

55     1     6 

4983 

56    8  33 

4918 

57  16  42 

4175 

58  25  32 

4134 

a  Arietis 

E. 

47    7  48 

3096 

45  39  34 

3095 

44  11   18 

3093 

42  43    0 

3001 

Aldeimmii 

E. 

78  43  54 

3133 

77  16  24 

3199 

75  48  50 

3196 

74  21   12 

3193 

30 

aAquilflB 

W. 

64  18  46 

3983 

65  31     2 

3835 

66  43  46 

3900 

67  56  57 

3889 

Fomalliaiit 

W. 

36  36  28 

3873 

37  50  15 

3819 

39    5    5 

3755 

40  20  54 

3704 

Aldebaran 

E. 

e7     1  59 

3104 

65  33  54 

3101 

64    5  45 

3096 

62  37  31 

3099 

Pollux 

E. 

109  47  59 

309] 

108  18  12 

3015 

106  48  18 

3009 

105  18  16 

3001 

31 

a  Aqnilao 

W. 

74    9    4 

3771 

75  24  36 

3753 

76  40  27 

3735 

77  56  37 

3718 

Fomalhfiiit 

W. 

46  52  22 

3500 

48  12  46 

3468 

49  3:)  46 

3437 

50  55  21 

3448 

Aldebaran 

E. 

55  15  10 

3073 

5:)  46  28 

3071 

52  17  4*} 

3068 

50  48  54 

3066 

Pollux 

E. 

97  45  56 

1986 

96  15     1 

9958 

94  43  56 

9951 

93  12  42 

9943 

JUPITXR 

E. 

114  26  26 

9993 

112  56    5 

9985 

111  25  34 

9977 

109  54  53 

1970 

XVIIL 


OCTOBER,  1895. 


181 


■ 

GBBBNWIOH  MBAN  TIMB. 

LUKAB  DI8T1NCE& 

^9                     •  «%.■ 

^  m 

P.L. 

P.L. 

P.L. 

P.L. 

VMM  aDdDireotMB 

Midnight 

of 

DUL 

XVfc. 

«f 

XVlUb. 

of 

XXP^ 

of 

33 

Sun 

w. 

6\  44  33 

9049 

eS  \iii 

9008 

64  ii  34 

9066 

6^  11     1 

9104 

FoinalhAiit 

E. 

61  37  53 

9059 

60    8  53 

9086 

58  40  39 

9118 

57  13  41 

3148 

ciPegmii 

E. 

83  13  57 

9999 

81  43    6 

9941 

80  10  39 

9960 

78  39  36 

9978 

33 

Soif 

W. 

73  37  59 

9186 

74  54  33 

9904 

76  30  38 

9990 

77  46  14 

9934 

Aiitares 

W. 

35  30  38 

9818 

36  54  43 

9633 

88  38  37 

9847 

40    1  54 

9861 

Fomalhnut 

E. 

50    334 

9399 

48  39  38 

9369 

47  16  38 

3403 

45  54  35 

9448 

aPemi 
a  Anetis 

E. 

71  10  19 

9076 

69  41  40 

9006 

68  13  36 

9116 

66  45  36 

9136 

E. 

113  50  44 

9643 

111  17  13 

9058 

109  43  59 

9871 

108  11    3 

9884 

34 

Suff 

W. 

84  50  50 

9304 

86  14  57 

9316 

87  38  50 

9999 

89    339 

9330 

AntareB 

W. 

47  44  53 

9994 

49  16  40 

9935 

50  48  14 

9946 

53  19  34 

9958 

Fomallmut 

E. 

39  16  47 

9718 

38    0  19 

9786 

36  45    3 

9860 

35  31     3 

9041 

apegiifli 
aArietis 

E. 

59  33  36 

9949 

58    7  16 

9964 

56  43  33 

9989 

55  17  54 

3310 

£. 

100  30  31 

9946 

96  59  11 

tB58 

97  38    5 

9900 

95  57  13 

9979 

35 

SCN 

W. 

95  57  35 

9391 

97  30    3 

9300 

98  43  30 

9406 

100    4  38 

3415 

Antares 

W. 

59  53    4 

9009 

61  33  13 

9011 

63  53  13 

9018 

64  33    3 

3006 

aPef(asi 

E. 

48  33  40 

9430 

47    1    8 

9470 

45  40  10 

9501 

44  19  47 

3535 

oArietia 

E. 

88  35  58 

9099 

86  56  17 

9933 

85  36  45 

9040 

83  57  33 

3047 

36 

Son 

W. 

106  53    8 

9446 

108  14  33 

9451 

109  35  51 

9495 

110  57    5 

3400 

Aula  res 

W. 

71  50  15 

9069 

73  19  33 

9067 

74  48  35 

9061 

76  17  33 

3064 

a  Arietia 

E. 

76  33  37 

9076 

75    3  48 

9081 

73  35  15 

9064 

73    6  46 

3088 

Aldebaran 

E. 

107  49  30 

9136 

106  33    3 

9199 

104  54  39 

9140 

103  37  18 

3143 

37 

Son 

W. 

1 17  43  19 

9471 

119    3  15 

9479 

130  34    9 

9473 

131  45    3 

3474 

Antarea 

W. 

83  41  33 

9079 

85  10    5 

9073 

86  38  47 

9073 

88    7  39 

3073 

a  Arietia 

E. 

64  45  30 

9101 

63  17  11 

9101 

61  49    3 

3109 

60  30  56 

3103 

Aldebaran 

E. 

96  11    6 

9146 

94  43  55 

8148 

93  16  44 

9149 

91  49  33 

3148 

38 

Son 

W. 

138  39  34 

9470 

139  50  33 

9498 

131  11  33 

9409 

133  33  35 

3463 

Antarea 

W. 

95  31  11 

9067 

97    0    1 

9064 

98  38  55 

9901 

99  57  53 

3058 

a  Aqnilio 

W. 

50  39  19 

4481 

51  43  38 

4499 

53  48  31 

4364 

53  54  35 

4313 

a  Arietia 

E. 

53    0  36 

9109 

51  33  19 

9101 

50    4  10 

3100 

48  36    0 

3098 

Aldelmmn 

E. 

84  33  35 

9109 

83    6    6 

9140 

81  38  45 

9199 

80  11  31 

9136 

39 

Antarea 

W. 

107  33  45 

9037 

108  53  13 

9099 

110  33  45 

9099 

111  53  35 

3099 

a  Aqiiilie 

W. 

59  :»    1 

4096 

60  45    7 

4061 

61  55  47 

4090 

63    7     1 

3905 

a  Arietia 

E. 

41  14  40 

900O 

39  46  18 

9088 

38  17  54 

9087 

36  49  38 

3086 

Alilelmran 

E. 

73  53  30 

9119 

71  35  44 

9116 

69  57  54 

9119 

68  39  59 

3106 

30 

aAquiln 

W. 

69  10  ai 

98S7 

70  34  38 

9B» 

71  39    4 

9919 

73  53  53 

3799 

Foinalliaut 

W. 

41  37  ;<7 

9656 

43  55  II 

9019 

44  13  33 

3579 

45  33  37 

3535 

Alilebarafi 

E. 

61    9  13 

9068 

59  40  48 

9085 

58  13  30 

3081 

56  43  47 

3078 

Pollux 

E. 

103  48    5 

9996 

103  17  46 

9988 

100  47  18 

9961 

99  16  43 

9973 

31 

a  Aqiiiln 

W. 

79  13    5 

9109 

80  39  50 

9099 

81  46  50 

3673 

83    4    6 

3800 

Fointilbant 

W. 

53  17  38 

S38I 

53  40    6 

9356 

55    3  13 

3339 

56  36  47 

3300 

Aldelianin 

E. 

49  30    3 

9004 

47  51     9 

9009 

46  3*2  13 

3061 

44  53  16 

3061 

Pollux 

E. 

91  41   18 

9036 

90    9  44 

9997 

88  38    0 

9019 

87    6    5 

9011 

JOFITBB 

E. 

108  34    3 

9999 

106  53    3 

9954 

105  31  51 

9945 

103  50  39 
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i 


5 

0 

9 

« 


PricL 

Sat. 

Mod* 
Tnes. 
Wed. 

Tbnr. 
Frid. 
Sat. 

SUIT. 

Mod. 

Tae«. 

Wed. 
Thar. 
Frid. 

Sat. 

8UJ!r. 

Man* 

Tnes. 

,Wed. 

Thar. 

Frid. 

Sat. 

SUN. 

Mod. 
Tnes. 
Wed. 

Thar. 

Frid. 

Sat. 

8UK. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


nf 


THE  SUITS 


KlKkt 


4  25  44.08 
4  29  39.51 
4  33  35.75 

4  37  32.81 
4  41  30.71 
4  45  29.45 

4  49  29.03 
4  53  29.48 

4  57  30.80 

5  1  32.98 
5  5  36.04 
5    9  39.96 

5  13  44.76 
5  17  50.42 
5  21  56.94 

5  26  4.32 
5  30  12.55 
5  34  21.61 

5  38  31.50 
5  42  42.20 
5  46  53.71 

5  51  6.01 
5  55  19.08 

5  59  32.92 

6  3  47.50 
6  8  2.82 
6  12  1S.85 

6  16  35.59 
6  20  53.03 
6  25  11.13 


DiflLfcr 


16  29  29.90    10.795 


9.793 
9.827 
9.801 


9.930 
9.965 

0.001 
0.037 
0.073 

0.109 
0.145 
0.182 

0.218 
0.254 
0.290 

0.325 
0.360 
0.395 

0.429 
0.463 
0.496 

0.529 
0.561 
0.592 

0.623 
0.653 
0.683 

0.712 
0.740 
0.768 


S.  14  26  57.9 

14  46    4.8 

15  4  57.4 

15  23  35.2 

15  41  57.9 

16  0    5.2 

16  17  56.5 
16  35  31.5 

16  52  49.8 

17  9  51.0 
17  26  34.7 
17  43    0.4 

17  59    7.8 

18  14  56.3 
18  90  25.7 

18  45  35.4 

19  0  25.2 
19  14  54.5 

19  29  3.0 
19  42  50J2 

19  56  16.0 

20  9  19.7 
20  22  1.2 
20  34  20.1 

20  46  15.9 

20  57  48.5 

21  8  57.4 

21  19  42.4 
21  30  3.2 
21  39  59.5 

S.21  49  31.0 


Die 
1 


-48.06 
47.49 
46.88 


45.62 
44.97 


43.61 
42.91 

-42.19 
41.45 
40J69 

-39.91 
39.19 
38.31 

-37.49 
36.65 
35.79 

-34.91 
34.02 
33.11 

-32.19 
31.26 
30.31 

-29.34 
28.36 
27.37 

-26.37 
25.36 
24.33 

-23.29 


6  9.77 

6  10.02 

6  10J27 

6  10.51 

6  10.75 

6  10.98 

6  11.21 

6  11.44 

6  ll.CT 


11.89 
12.11 
16  12.32 


6 
6 


6  12.54 

6  12.75 

6  12.96 

6  13.17 

6  13.38 

6  13.58 

6  13.78 

6  13.98 

6  14.18 

6  14.38 

6  14.57 

6  14.76 

6  14.94 

6  15.12 

6  15.30 


15.47 
15.64 
6  15.80 


16  15.95 


66.94 
CT.05 
CT.17 

CTJ28 
CT.40 
67.52 

CT.64 
CT.76 
67.88 

6aoo 

68.12 
68.24 

68.36 
68.48 
6a59 

68.71 
68.82 
68.94 

69.05 
69.17 
69.28 

69.39 
69.49 
69.60 

69.70 
69.81 
69.91 

70.01 
70.10 
70.19 

70.28 


16  ia64 
16  19.76 
16  2008 

16  19.57 
16  18J24 
16  16.06 

16  13.04 
16  9.15 
16    4.41 

15  58.80 
15  52.32 
15  44.97 

15  36.75 
15  27.68 
15  17.73 

15  6.94 
14  55.30 
14  42.83 

14  29.54 
14  15.43 
14    0.52 

13  44.82 
13  28.35 
13  11.12 

12  53.15 
12  34.44 
12  15.02 

11  54.88 
11  34.07- 
11  12.58 

10  50.43 


DfC 
1 


t.063 
tJ»0 
MM 

0.938 
tJ)73 
0.108 

t.144 
0.180 
t.216 

0.252 
0.288 
0.324 

t.360 
0.396 
0.432 

0.467 
0.502 
0.537 

0.571 
0.605 
0.638 

0.670 
0.702 
0.733 

0.764 
0.794 
0.824 

0.853 
0.881 
0.909 

0.936 


Hon.— The  me*n  time  of  flemidUmeter  pMcing  joaj  be  fosnd  by  sabtnotinff  0".19  ftroM  the 

The  eifpi  —  prefixed  to  the  hourly  change  of  deoUnation  Indioatee  thmt  eoath  deoUiiatloaa 


IL 
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AT  OBEBNWIOH  MEAN  NOON. 


i 


Prid. 

Sat 

8UK. 

Mod. 
Taes. 
Wed. 

Thar. 

Frid. 

Sat. 

8uy. 

Mod. 
Taes. 

Wed- 
Thar. 
Frid. 

Sat. 

SUN. 

Moiu 

Toes. 
Wed. 
Thar. 

Frid. 

Sat 

SUN. 

Hon. 
Taes. 
Wed. 

Thar. 

Frid. 

Sat. 

SUN. 


« 

I 


e 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

18 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  8UN*8 


"E     m       ■ 

4  25  46.74 
4  29  42.18 
4  33  38.44 

4  37  35.51 
4  41  33.41 
4  45  32.15 

4  49  31.74 
4  53  32.19 

4  57  33.50 

5  1  35.67 
5  5  38.72 
5    9  42.63 

5  13  47.41 
5  17  53.06 
5  21  59.57 

5  26  6.92 
5  30  15.12 
5  84  24.16 

5  38  34.02 
5  42  44.69 
5  46  56.16 

5  51  8.42 
5  55  21.45 

5  59  35.24 

6  3  49.78 
6  8  5.05 
6  12  21.03 

6  16  37.72 
6  20  55.10 
6  25  18.14 


16  29  31.85 


Difllfor 


9.794 
9.»J7 
9.861 

9.895 
9.930 
9.966 

0.001 
0.037 
0.073 

0.109 
0.H5 
0.181 

0.217 
0.953 
0.389 

0.394 
0.359 
0.394 

0.498 
0.461 
0.494 

0.527 
0.569 
0.500 

0.691 
0.661 
0.681 

0.710 
0.738 
0.766 

10.793 


DtoUaAtloB. 


s. 


o        # 

4  27 

4  46 

5  5 


11.0 
17.7 
10.1 


5  23  47.8 

5  42  10.8 

6  0  17.8 

6  18  8.4 
6  85  48.2 

6  58     1.8 

7  10  2^ 
7  26  45.6 
7  48  ILl 

7  59  18.1 

8  15  6.4 
8  80  35.4 

8  45  44.8 

9  0  34.2 
9  15    3J2 

9  29  11.8 
9  42  58.3 
9  56  28.7 


20  9  27.1 
20  22  8.2 
20  34  26.7 

20  46  22^2 

20  57  54.4 

21  9    8.0 

21  19  47.6 
21  80  8.1 
21  40    4.0 


UUL  for 
lHo«r. 


-48.07 
47.48 
46.88 

-46.96 
45.69 
44.96 

-44.99 
43.60 
49.90 

-49.18 
41.43 
40.67 

-39.90 
39.11 
88J0 

-37.48 
36.63 
35.77 

-34.90 
34.01 
33.10 

-39.18 
31.94 
30.99 

-99.33 
98.35 
97.36 

-96.36 
95.34 
94.31 


XqoAtioB  of 

Time, 

tobe 

Added  to 

ICeeiiTime. 


S.  21  49  85.2  -93.98 


16  18.66 
16  19.77 
16  20.07 

16  19.56 
16  18.21 
16  16.03 

16  18.00 
16  9.10 
16  4.35 

15  58.73 
15  52.24 
15  44.88 

15  36.66 
15  27.57 
15  17.62 

15  6.83 
14  55.18 
14  42.70 

14  29.40 
14  15.28 
14    0.37 

18  44.67 
13  28.19 
18  10.96 

12  52.98 
12  34.27 
12  14.85 

11  54.72 
11  33.90 
11  12.41 

10  50.26 


DlAfor 
1  Hour. 


0.063 
0.030 
0.004 

0.038 
0.073 
0.108 

0.144 
O.IHO 
0.916 

0.959 
0.988 
0.394 

0.361 
0.397 
0.439 

0.468 
0.503 
0.537 

0.571 
0.605 
0.638 

0.670 
0.702 
0.734 

0.765 
0.795 
0.894 

0.853 
0.881 
0.909 

0.936 


SidOTMl 

Time, 

or 

RlKht  AweotloB 

of 

Mom  Bos. 


yorri.^Tlio  >omldtometof  fbr  aiaoo  aooa  isoy  bo  tMsaii  m1  the  tomo 
Tbo  oiCB  «  proAxod  lo  (ho  hoarly  ohoBgo  of  doeliaolkni 
HO  iBonootnip 


tbot  for  opporoni  booo. 
thai  Mfitli  doeUooUoaa 


n     m       i 

4  42  5.40 
4  46  1.95 
4  49  58.51 

4  53  55.07 

4  57  51.62 

5  1  48.18 

5  5  44.73 
5  9  41.29 
5  13  87.85 

5  17  34.40 
5  21  30.96 
5  25  27.52 

5  29  24.07 
5  33  20.63 
5  37  17.19 

5  41  13.75 
5  45  10.30 
5  49    6.86 

5  53    8.42 

5  56  59.97 

6  0  56.53 

6  4  53.09 
6  8  49.65 
6  12  46.20 

6  16  42.76 
6  20  39.32 
6  24  35.88 

6  28  32.44 
6  32  28.99 
6  36  25.55 


16  40  22.11 


DilK  A»r  1  Hour, 
H-9*.8565. 
(TobloIII.) 
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5 

a 
o 

« 
e 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

81 


3 


305 
306 
307 

308 
309 
810 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

332 
333 
334 

335 


THE  SUN'S 


TBUX  LONOrrUDB. 


218  50  21.1 

219  50  25.7 

220  50  32.3 

221  50  40.8 

222  50  51.2 

223  51  3.5 

224  51  17.8 

225  51  34.2 

226  51  52.5 

227  52  12.9 

228  52  35.3 

229  52  59.6 

230  53  25.8 

231  53  53.8 

232  54  23.7 

233  54  55.2 

234  55  28.2 

235  56  2.9 

236  56  39.0 

237  57  16.4 

238  57  55.1 

239  58  35.0 

240  59  16.0 

241  59  58.1 

242  60  41.2 

244  1  25.4 

245  2  10.6 

246  2  56.8 

247  3  44.0 

248  4  32.3 

249  5  21.6 


49  84.5 
49  38.9 
49  45.4 

49  53.7 

50  4.0 
50  16.1 

50  30.3 

50  46.5 

51  4.7 

51  24.9 

51  47.2 

52  11.3 

52  37.3 

53  5.2 

53  34.9 

54  6.2 

54  39.1 

55  13.7 

55  49.6 

56  26.8 

57  5.4 

57  45.1 

58  25.9 

59  7.8 

59  50.7 

0  34.7 

1  19.8 


2 
2 
3 


5.8 
52.8 
40.9 


4  80.0 


Dift  for 
IHoar. 


150.16 
150.23 
150.31 

150^ 
150.47 
150.55 

150.64 
150.73 
150.81 

160.89 
150.97 
151.05 

151.13 
151.21 
151.28 

151.35 
151.41 
151.47 

151.53 
151.59 
151.64 

151.69 
151.73 
151.78 

151.82 
151.86 
151.90 

151.95 
151.99 
152.04 

152.08 


LATITUDS. 


+  0.67 
0.74 
0.79 

+  0.80 
0.78 
0.73 

+  0.65 
0.56 
0.44 

+  0.32 

0.18 

+  0.05 

-0.07 
0.18 
0.26 

-0.32 
0.35 
0.35 

—  0.32 
0.27 
0.18 

-0.07 

+  0.05 

0.17 

+  0.31 
0.44 
0.55 

+  0.65 
0.73 
0.78 

+  0.80 


OftlM 

BadiuTeeior 
•f  the 


9.9965059 
9.9963943 
9.9962845 

9.9961763 
9.9960696 
9.9959646 

9.9958612 
9.9957592 
9.9956587 

9.9955595 
9.9954613 
9.9953646 

9.9952686 
9.9951737 
9.9950797 

9.9949865 
9.9948943 
9.9948029 

9.9947125 
9.9946232 
9.9945351 

9.9944481 
9.9943626 
9.9942786 

9.9941964 
9.9941161 
9.9940378 

9.9939615 
9.9938876 
9.9938162 

9.9937472 


Difllfer 
IHoar. 


-46.8 
46.1 
45.4 

-44.7 
44.1 
43J> 

-42.8 
42.2 
41.6 

-41.1 
40.6 
40.2 

-39.8 
39.4 
39.0 

-38.6 
38.2 
37.8 

-37.4 
37.0 
36.5 

-35.9 
35.3 
34.6 

-33.8 
33.0 
32.2 

-31.3 
30.3 
29.3 

-28.3 


VoTS.— Thenanibort  in  oolana  X  oorrecpond  to  the  trao  equinox  of  the  dfttet  1b  eoliiinn  X'to 
the  meen  eqainox  of  Jaoiutry  f.O. 


of 
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8  44  55.92 
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8  37  4.10 
8  33  8.19 

8  29  12.28 
8  25  16.37 
8  21  20.45 

8  17  24.54 
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7  45  57J25 

7  42  1.34 
7  38  5.43 
7  34  9.52 

7  30  13.60 
7  26  17.69 
7  22  21.78 

7  18  25.87 
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GBBBNWIOH  MBAN  TIMB. 

THE  MOOITS 
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0.81 

54  45.0 

0.97 

8  20.8 

1.09 

10.8 

28 

15    0.3 

15    4.2 

54  57.5 

41.11 

55  11.6 
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41.44 

11  80.0 
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9J770 

24  37    1.8 

7J64 

15 

1  59  37J>4 
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11.919 

21 

3  55  40.08 
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6J33 

23 

2  15  40J26 

SA' 

ft4KI88 

PUKDj 

N.18    5  37^ 
kT2. 
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5.939 

11 

2  40  27.22 
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5.691 

12 

2  42  33.56 

9.1088 

20  32    5.0 
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GRBBKWIOH  MEAN  TOCB. 

THB  MOON'S  RIGHT  ASOEmiON  AND  DECLINATIOM. 

^Bl^^BT* 

BlcbtAMeadM. 

Diftfor 
llUaato. 

DMiiMttam. 

DiClbr 
iMlBnle. 

Ema.mgkiLwmtim 

Die  for 
iMlrau. 

DIE  for 
IMlBttto. 

•  Tl 

IBSDA 

T  6. 

THURSDAY  7. 

0 

k      M      ■ 

5    0  19.44 

• 

9.4587 

N.27  48'  14!5 

nr 

0 

k    M      ■ 

7    0  27.92 

9.4000 

N.27  d  rfb 

0*197 

1 

5    3  47.08 

Me96 

37  51  ia6 

9J04 

1 

7    3  57.65 

9.40O 

26  54  53.3 

6JI0 

9 

5    5  14.95 

S.4683 

27  54    2.9 

9.741 

2 

7    5  37JM 

9.4090 

26  49  30.6 

0.40 

3 

5    7  4a04 

%Atn 

27  56  42.5 

9.577 

3 

7    7  56.69 

j^im 

26  43  57.8 

0J38 

4 

5  10  11.34 

S.47M 

27  59  12.2 

9.419 

4 

7  10  35.99 

9.4800 

26  38  15.0 

0.708 

5 

S  13  39.85 

9.4787 

28    1  32.0 

9.947 

5 

7  13  55.13 

9.4841 

26  33  23.3 

OJOl 

6 

5  15    8.55 

9.4790 

28    3  41.9 

9.080 

6 

7  15  34.08 

9.4813 

36  36  19.7 

0490 

7 

5  17  37.44 

9.4830 

28    5  41.8 

1.015 

7 

7  17  53.87 

9.4784 

36  30    7J2 

OJOO 

8 

5  20    6.51 

9.48M 

28    7  31.7 

1.740 

8 

7  20  21.49 

9.4754 

26  13  44.9 

6.464 

9 

5  33  a5.76 

9.4868 

28    9  11.6 

1.581 

9 

7  23  49.93 

9.4793 

26    7  13.7 

0.017 

10 

5  35    5.17 

9.4915 

28  10  41.4 

1.413 

10 

7  35  18.16 

9.4801 

36    0  30.8 

0.770 

11 

5  37  34.74 

9w4849 

28  12    1.1 

1J44 

11 

7  37  46J21 

9.4068 

35  53  39.3 

ojao 

13 

5  30    4.47 

9.4087 

28  13  10.7 

1.075 

12 

7  30  14.06 

9.4894 

35  46  38.1 

7.100 

13 

5  33  34.34 

9.4000 

28  14  10.1 

OJ05 

13 

7  33  41.70 

9.4088 

35  39  37.3 

*    7J60 

14 

5  35    43S 

9.5019 

28  14  59.3 

0.734 

14 

7a'S    9.14 

9.4508 

35  33    7.0 

7.410 

IS 

5  37  34.48 

9.5090 

28  15  38.2 

0.583 

15 

737  36.37 

9.4080 

35  34  37.1 

7.577 

16 

5  40    4.73 

9.5061 

28  16    6.9 

0.309 

16 

7  40    3.38 

9.4483 

35  16  57.8 

7.733 

17 

5  43  35.09 

9.5000 

28  16  25.3 

0.990 

17 

7  43  30.16 

9.4445 

35    9    9.1 

7.080 

18 

5  45    5^ 

9.5087 

28  16  33.3 

•fOUHO 

18 

7  44  5a73 

9.4407 

35    1  11.1 

0.044 

19 

5  47  3ai3 

9.5109 

28  16  31.0 

-0.194 

19 

7  47  33.05 

9.4300 

24  53    3.8 

8.108 

20 

5  50    a78 

9.5115 

28  16  18.4 

0.907 

20 

7  49  49.15 

9.4330 

24  44  47.3 

8J60 

31 

5  53  37.51 

9.5197 

28  15  55.4 

0.470 

21 

7  53  15.01 

9.4910 

24  36  21.6 

8.504 

23 

5  55    8.31 

9.5130 

28  15  22.0 

0.849 

22 

7  54  40.63 

9.4S0O 

24  27  46.8 

8J55 

23 

5  57  39.18 
WEI 

9.5149 

)NBSE 

NJ28  14  38.3 
^AY  6. 

0.815 

23 

7  57  aoi 

F 

9.4900 

RTDA1 

NJM  19    3.0 

BMi 

0 

6    0  10.10 

9.5187 

N.38  13  44.2 

OJ08 

0 

7  59  31.14 

9.4188 

SM  10  10.3 

8J53 

1 

6    3  41.06 

9.5104 

28  12  39.7 

1.181 

1 

8    1  5a03 

9.4198 

24    1     S.6 

9.109 

3 

6    5  13.07 

9.5171 

28  11  24.7 

1.330 

2 

8    4  30.65 

9.4084 

23  51  58.1 

0340 

3 

6    7  43.11 

9.5175 

28    9  59.3 

1.510 

3 

8    6  45.03 

9.4049 

23  42  38.8 

0J04 

4 

6  10  14.17 

94^178 

28    8  33.5 

1.084 

4 

8    9    9.15 

9.3008 

23  33  10.8 

0330 

5 

6  13  45.35 

9.5180 

28    6  37.2 

1.858 

5 

8  11  33.01 

9J064 

23  23  34.1 

OJOO 

6 

6  15  16.33 

9.5180 

28    4  iOJi 

9.039 

6 

8  13  56.60 

9J010 

23  13  48.9 

0305 

7 

6  17  47.41 

9.5179 

28    2  33.4 

9305 

7 

8  16  }9M 

OJOOO 

23    3  55.1 

0307 

8 

6  20  ia48 

9.5177 

28    0  15.9 

9.979 

8 

8  18  43.00 

9.30» 

22  53  53.9 

10.100 

9 

6  23  49.53 

9.5173 

27  57  47.9 

9.553 

9 

8  31    5.80 

9J777 

23  43  42.4 

10344 

10 

6  25  20.56 

9.5100 

27  55    9  JS 

9.797 

10 

8  33  38.33 

9.3733 

23  33  33.6 

19389 

11 

6  37  5IJS5 

9.5101 

27  52  20.7 

9.900 

11 

8  35  .50.60 

9J000 

33  33  56.5 

10310 

13 

6  30  33JS0 

9.5154 

27  49  21.5 

3.073 

12 

8  28  13.60 

9J043 

33  13  31.3 

10391 

13 

6  33  5a40 

9.5140 

27  46  IIJI 

3.940 

13 

8  30  34.33 

9J607 

33    1  88.0 

10.788 

14 

6  35  34.34 

9.5135 

27  42  51.9 

3.410 

14 

8  33  55.77 

ojoao 

31  50  46.7 

10399 

15 

6  37  55.03 

9.5194 

27  39  21.6 

3.501 

15 

8  35  16.95 

9J0O7 

31  39  47.4 

11353 

16 

6  40  35.73 

9.5119 

27  35  41.0 

3.704 

16 

8  37  37.85 

9.9401 

31  38  40.3 

11.189 

17 

6  43  56.36 

9.5008 

27  31  50.0 

3J30 

17 

8  39  58.48 

9.9415 

31  17  35.4 

11313 

18 

645  36.90 

9.5080 

27  27  48.7 

4.107 

18 

8  43  18.83 

9.3300 

31    6    3.8 

11.441 

19 

6  47  57.34 

9.5008 

27  23  37JJ 

4.978 

19 

8  44  38.91 

9.3394 

30  54  33.5 

11387 

30 

6  50  37.69 

9.5040 

27  19  15.4 

4.440 

30 

8  46  58.73 

9.3878 

30  43  54.7 

11300 

31 

6  52  57.93 

9.5030 

27  14  43.3 

4.090 

31 

8  49  18J25 

9J099 

20  31    9JS 

11315 

39 

6  55  38.05 

9.5010 

27  10    1.0 

4.780 

33 

8  51  37JSI 

9.3187 

20  19  16.9 

11390 

33 

6  57  58.05 

9.40i0 

27    5    8.6 

4J50 

33 

8  53  56JM) 

9JI49 

20    7  16.9 

11,009 

34 

7    0  27.93 

9.4000 

N.27  0  ao 

i.197 

34 

8  56  15.31 

9J088 

N.19  55    9.7 

19.180 

188 


SOVEMBBB,  18d& 


VIL 


GBBBNWIOHMR 

^^*^rij 

THE  MOOira  BIGHT  AaCUaKNf  AVD  IMtfifJWATffflr, 

^ 

BigfciAiflMtfcw, 

•                  — 

HULtK 
IMintai 

SmUmUIm. 

Dlftfbr 

IMlMlft 

^ 

— 

IMCfer 
lMlB«te. 

. — 

dm:  for 
IMlnte. 

8A' 

rUKDi 

kY  9. 

MOHDAT  11.  VJ:r 

•  r  . 

0 

8  56  ISJIl 

• 

NASii  £7 

• 

19Jf9 

0 

k     M       ■ 

10  42  35.37 

N.  8  1^  40.2 

• 
18491 

1 

858  33^ 

sjm 

19  42  55.3 

19J88 

1 

10  44  43.85 

94495 

8    2  21J2 

18441 

2 

9    0  51^ 

93m 

19  30  3a9 

1&415 

2 

10  46  52J93 

14387 

7  45  59.3 

18480 

3 

9    3    9.73 

tJMi 

19  18    5.5 

19.539 

3 

10  49    050 

94378 

729  34.5 

18.837 

4 

9    5  27^ 

tjfl7 

19    5  30.1 

19j847 

4 

10  51    8.67 

t4363 

7  13    6.9 

18.489 

5 

9    7  44J4 

tJSTt 

18  52  47.9 

19.»t 

5 

10  53  ia74 

14387 

6  56  36.6 

M496 

6 

9  10    1.83 

9jmn 

18  39  59.0 

suai 

6 

10  55  24.72 

14389 

6  40    3.8 

18468 

7 

9  12  18.66 

8.t7M 

18  27    a4 

njm 

7 

10  57  32.61 

1.1388 

6  23  28.5 

18.806 

8 

9  14  35.24 

tjmi 

18  14    1J2 

1X881 

8 

10  59  4043 

14987 

6    6508 

18448 

9 

9  16  51.56 

Moil 

18    052^ 

13488 

9 

11     1  48.17 

94984 

5  50  107 

18487 

JO 

9  19    7.62 

tJK6 

17  47  37.4 

13JM 

10 

11    3  55.84 

14979 

5  33  28.4 

184» 

]] 

9  21  2a42 

tjfit 

17  34  15.9 

13.411 

11 

11    6    a44 

14399 

5  16  44.0 

18.7S7 

12 

9  23  38.96 

tJMi 

17  20  4ai 

13315 

12 

11    8  10.98 

94991 

4  59  57.6 

18.798 

13 

•  9  25  54.25 

%JBm 

17    7  14.1 

13.817 

13 

11  10  18.46 

94944 

4  43    9J2 

18499 

14 

9  28    9.29 

9.9187 

16  53  34.1 

13.717 

14 

11  12  25.90 

9.1»8 

4  26  19.0 

18469 

15 

9  30  24.09 

9.9«4t 

16  ai  48.1 

13.817 

15 

11  14  33.29 

94998 

4    9  27.0 

18480 

16 

9  32  38.64 

fj§l05 

16  25  56.1 

13JI5 

16 

11  16  4064 

94998 

3  52  33.4 

16488 

17 

934  52iKi 

9ja» 

16  11  58.3 

14.811 

17 

11  18  47.96 

94917 

3  35  38.1 

18434 

18 

9  37    7.03 

9J997 

15  57  54.8 

14.188 

18 

14  20  55J25 

14919 

3  18  41.3 

16458 

19 

9  39  20.87 

9J987 

15  43  45.6 

14.988 

19 

11  23    2.51 

94968 

3    1  43.1 

18460 

20 

9  41  34.47 

9.9948 

15  29  30.8 

14.988 

20 

11  25    9.75 

949M 

2  44  43.7 

17400 

21 

9  43  47.84 

9J9I0 

•  15  15  10.5 

14.888 

21 

11  27  16.98 

1.1984 

2  27  4:il 

17419 

22 

9  46    0.99 

9JI73 

15    0  44.8 

14.473 

22 

11  29  24J90 

1.1903 

2  10  41.4 

17437 

23 

9  48  13.92 
SI 

919138 

N.14  46  13.8 
r  10. 

14MI 

23 

11  31  31.42 
TU 

14983 

B8DA 

N.  1  53  38.6 
Y  12. 

17454 

0 

950  26.62 

9J060 

N.14  31  37J^ 

14.847 

0 

11  38  38.64 

94984 

N.  1  36  34.9 

17488 

J 

9  52  39.11 

9J084 

14  16  56.1 

14.739 

1 

11  35  45.87 

94968 

1  19  30.4 

17481 

2 

9  54  51.39 

9.9098 

14    2    9.6 

14.817 

2 

11  37  53.11 

94968 

1    2  25.2 

17499 

3 

9  57    3.45 

9.1984 

13  47  18.1 

14.888 

3 

11  40    036 

94911 

0  45  19.3 

17468 

4 

9  59  15.31 

9.1988 

13  32  21.7 

14J88 

4 

11  42    7.64 

14918 

0  28  12i) 

17418 

5 

10    1  26.97 

9.1998 

13  17  20.5 

15J68 

5 

11  44  14.95 

1.1991 

N.  0  11    6.1 

17417 

6 

10    3  38.42 

9.I8BS 

13    2  14.6 

15.137 

6 

11  46  22J39 

9.1997 

S.  0    6    1.1 

17499 

7 

10    5  49.68 

9.1881 

12  47    4.1 

15.913 

7 

11  48  29.67 

1.1934 

0  23    8.6 

17.198 

8 

10    8    0.75 

9.1838 

12  31  49.0 

15.989 

8 

11  50  37.10 

1.1949 

0  40  16J3 

17497 

9 

10  10  11.64 

9.1798 

12  16  29.4 

15.383 

9 

11  52  44.57 

1.1958 

0  57  23.8 

17.197 

10 

10  12  22^ 

9.1188 

12    1    5.4 

15.435 

10 

11  54  52.10 

9.1988 

1  14  31.4 

17.195 

11 

10  14  32.86 

9J118 

11  45  37.2 

15.686 

11 

11  56  59.69 

14970 

1  31  38.8 

•    n499 

J2 

10  16  43.21 

9.1711 

11  30    4.8 

15.574 

12 

11  59    7.34 

1.1981 

1  48  400 

i7.in 

13 

10  18  53.39 

9.1881 

11  14  28.3 

15449 

13 

12    1  15.06 

1.1993 

2    5  52i) 

17411 

14 

10  21    3.40 

9.I8B6 

10  58  47.7 

15.788 

14 

12    3  22.86 

9.1307 

2  22  59.3 

17468 

15 

10  23  13J» 

9a888 

10  43    3.2 

15.774 

15 

12    5  3075 

9.1399 

2  40    5.2 

17493 

16 

10  25  22.94 

9.1819 

10  27  14.8 

t&JBn 

16 

12    7  38.72 

1.1338 

2  57  10.5 

17489 

17 

10  27  32.48 

94577 

10  11  22.7 

15J88 

17 

12    9  4078 

1.1351 

3  14  15.0 

17488 

18 

10  29  41.87 

9.1888 

9  55  27.0 

15J88 

18 

12  11  54il3 

14387 

3  31  18.7 

17453 

19 

10  31  51.11 

9.1898 

9  39  27.7 

18418 

19 

12  14   ai8 

14384 

3  48  21.4 

17437 

20 

10  34    0.22 

9.1587 

9  23  24.8 

18477 

20 

12  16  11.54 

9.1408 

4    5  23.1 

17419 

21 

10  36    9.20 

9a488 

9    7  18.5 

18433 

21 

12  18  20.02 

1.1499 

4  22  23.7 

18480 

22 

10  38  18.05 

9.1484 

8  51    8J) 

18.187 

22 

12  20  28.61 

9.1449 

4  39  23.0 

18478 

23 

10  40  2a77 

9.1441 

8  34  56.1 

18438 

23 

12  22  37U12 

9.1489 

4  56  21.0 

18465 

24 

10  42  85.37 

9.1493 

N.  8  18  40.2 

18491 

24 

12  24  46.16 

14484 

a  5  13  17.6 

18430 

vm. 


NOVEMBER,  1895. 


189 


0 

I 

9 

3 

4 

5 

6 

7 

8 

9 

JO 

II 

19 

13 

14 

15 

16 

17 

18 

19 

90 

91 

99 

93 


0 
I 

9 

3 

4 

5 

6 

7 

8 

9 

10 

II 

19 

13 

14 

15 

16 

17 

18 

19 

90 

91 

99 


OBBBNWIOH  MBAN  TDfB. 


THE  UOatn  BIOHT  ASOBmOir  IHD  DECUKATIOV. 


BigH 


94 


mtfK 


DiiLlbr 


Bmt. 


WBDNB8DAT  IS. 


k  m 
19  94 
19  96 
19  99 
19  31 
19  33 
19  35 
19  37 
19  39 
19  49 
19  44 
19  46 
19  48 
19  50 
19  59 
19  55 
19  57 
19  59 


13 
13 
13 
13 
13 
13 
13 


I 
3 

6 

8 

10 

19 

14 


■ 

■ 

4a  16 

S.I4M 

55.13 

S.lSt7 

4.94 

t.lfi«f 

13.48 

S.18M 

99.87 

9.1977 

39.41 

••160 

49.11 

S.IM6 

51.97 

S.M57 

\M 

fi.l«M 

19.18 

S.I7I9 

99J>5 

S.r749 

3:il0 

•.177S 

43U» 

•.I8H 

54.75 

s.iat 

5.86 

S.IM6 

17.16 

t.lMO 

98.66 

S.I«M 

40.37 

S.1M9 

S9J29 

MW4 

4.49 

8.M30 

ia76 

9MH 

99.33 

%M14 

49.13 

•JIfl 

55.15 

M189 

B.  i 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

8 

8 

8 

9 

9 

9 

9 

10 

10 

10 

11 

II 

B.I1 


30  19.6 

47  ao 

3  57.6 
90  47.4 
37  35.9 

54  ^S 
11  4.5 

97  45.8 
44  94.7 

I  l.l 
17  35.0 

34  a9 

50  84.6 
7  0.1 

98  99.6 
39  49.0 

55  58.9 
19  ll.l 
98  90.6 
44  96.5 

098.8 
16  97.3 
39  99.0 


THUB8DAY  14. 


13  17 
13  19 
13  91 
13  93 
13  96 
13  98 
13  30 
13  39 
13  35 
13  37 
13  39 
13  41 
13  44 
13  46 
13  48 
13  50 
13  53 
13  55 

13  57 

14  0 


14 
14 
14 
14 
14 


9 
4 

7 

9 

11 


8.40 

tJHS 

an  48  19.8 

uim 

tJMi 

19    3  59.6 

a5.69 

%M$B 

19  19  49.1 

49.59 

MM0 

19  35  90.3 

^At 

S.ON 

19  50  54.1 

ia97 

%jHm 

13    6  98.5 

39.9!l 

9Mn 

13  91  48.3 

47.97 

M&IT 

13  37    8.4 

3J90 

9JKM 

13  59  98.7 

18.69 

t.*JIM 

14    7  84.1 

34.45 

t.tM§ 

14  92  ^9^ 

50.47 

%mm 

14  37  39.7 

a76 

9jmB 

14  59  34.7 

98.3:1 

tJIM 

15    7  94.4 

40.17 

%Mm 

15  99    8.6 

57  JW 

t.i07f 

15  36  47.3 

14.67 

%Mm 

15  51  90.3 

39.35 

•J9I0 

16    5  47.6 

50.31 

•J»17 

16  90    9i) 

8.55 

•J064 

16  84  94.4 

97.08 

•Jill 

16  48  38.8 

45.H9 

•JIM 

17    9  37.0 

4.99 

tJMf 

17  16Si9 

94.38 

•JM7 

17  30  94.4 
8.17  44    M 

44.07 

%Mm 

itjn 

lt.816 
IMI3 
lt.779 

IMSS 


ItjMS 
lt.«7 


lt.410 
lt.198 

l*.tl» 


ISbflS 
lft.744 
IM79 


1AM7 

lftJ74 
liJMi 
1MI4 
lt.131 
§•.•17 


I4.7n 
IMil 
I4.W7 

I4J97 
liMf 
I4.IM 
I4JI1 
lajSft 
1S.7S7 
ia.«78 


Mgkt 


mtfK 


dm:  for 
IMfarato. 


0 

I 

9 

3 

4 

5 

6 

7 

8 

9 

10 

II 

19 

13 

14 

15 

16 

17 

18 

19 

90 

91 


0 

1 

9 

8 

4 

5 

6 

7 

8 

9 

10 

II 

19 

13 

14 

15 

16 

17 

18 

19 

90 

91 

99 


94 


FBIDAT  1& 


14  II 
14  14 


14 
14 


16 
18 


14  91 
14  93 
14  95 
14  98 
14  30 
14  39 
14  35 
14  37 
14  40 
14  49 
14  44 
14  47 
14  49 
14  59 
14  54 
14  56 

14  99 

15  1 
15  4 
15    6 


■ 

■ 

44.07 

•.•MS 

4.05 

•JIM 

94.39 

•J4N 

44.88 

•J«l 

5.73 

fjnff 

96.88 

•JMi 

48.39 

•JBtS 

iao6 

•Jf<7 

39.09 

•JMt 

54.41 

•J7« 

I7.(XI 

•J7M 

89iM 

•JSO 

ai5 

•JMt 

96.65 

•JNI 

50.44 

•JMt 

14JS1 

•.«M 

:w.H7 

•.40M 

3.59 

•.4131 

98.45 

•.4i7t 

53.67 

•.4nt 

19.16 

•.4f?l 

44  J8 

•.4317 

10.97 

•.4IO 

9fM 

1  tma 

8.1/44  £4 

17  57  45.8 

18  II  ia5 
18  94  40JS 
18  37  57.6 

18  51    7.6 

19  4  lOJi 
19  17  6.9 
19  99  54.7 
19  49  35.7 
19  55  9.9 
90  7  35J) 
90  19  53.5 
90  39  4.0 

90  44  ao 

90  56  1.3 

91  7  47i) 
91  19  9a4 
91  30  56.6 
91  49  18J( 
91  53  39.0 
99  4  37.0 
99  15  83.4 

S.99  96  91.1 


SATUBDAT  16. 


IZMB 
13.456 
I3J43 


3.107 


S.746 
S.4I6 


9.166 

ijn 

1J44 
1.766 
IJ79 
1.434 
IJ66 
1.164 

ura 


1617B3 


15    9    3.88 

•i«464 

8.99  37    0.1 

19J77 

15  II  30.73 

•^4466 

99  47  30.3 

16.496 

15  18  57.85 

••4646 

99  57  51.% 

16J70 

15  16  95J» 

•.4666 

93    8    a7 

10.196 

15  18  59.87 

••4667 

93  18    6.8 

•J76 

15  91  90.75 

•^4466 

93  98    0.8 

9J69 

15  93  48J8 

•.4766 

93  37  453 

9J67 

15  96  17.95 

•.4749 

93  47  909 

9.519 

15  98  45.87 

•.4766 

93  56  46.9 

9J56 

15  31  14.79 

9.4666 

94    6    3.5 

9.197 

15  88  4a80 

9.4866 

94  15  10.6 

9J36 

15  36  laii 

9.4966 

94  94    8.1 

6.979 

15  38  49.63 

9.4666 

94  39  55.9 

9.716 

15  41  19.37 

9.4674 

94  41  34i) 

9J63 

15  43  49.39 

A-M69 

94  50    9.3 

9J60 

15  46  19.48 

iLljfH 

94  58  90.8 

6.996 

15  48  49.83 

9J974 

95    6  99.4 

6J66 

15  51  ia37 

9JI66 

95  14  98.0 

7J64 

15  53  44.10 

9JI37 

95  99  laO 

7.797 

15  56  15.01 

9JI68 

95  99  55.9 

7J56 

]5  58  4a69 

9JI94 

95  37  93.6 

7J69 

16    1  17^ 

9J966 

95  44  41.8 

7J10 

16    8  48.75 

9J949 

95  51  4!».8 

7J49 

16    6  90.39 

9J6f73 

95  58  47.6 
8.96    5  35.1 

•jn 

16    859.08 

9J667 

9.766 

190 


NOVEMBER,  1895. 


IX. 


GBBBNWIOH  MBAN  TIMB. 

THE  MOON'S  RIGHT  ASOENSIOK  AND  DECLINATIOH. 

Hour. 

BifhllMMriOB. 

Dlftlbr 
IHInato. 

PtIllfattlOT 

Diftfor 
IHInato. 

Etoc 

BigktAioenriOT. 

DiClbr 
IMtaivte. 

DMUnatfoB. 

IMlavte. 

SI 

I^DAl 

r  17. 

TUBSDAT  19. 

h    m      ■ 

■      1 

o       #       «r 

M 

b    n     ■ 

• 

O          1         tt 

m 

0 

16    8  52.03 

9.6897 

S.26    5  35.1 

6.705 

0 

18  10  2a62 

9.4819 

8.28    3  42.3 

1.794 

] 

16  11  23.68 

8.5319 

26  12  12.2 

6J09 

1 

18  12  55.36 

9.4767 

28    1  5a9 

1.688 

3 

16  13  55.86 

t.5341 

26  18  38i) 

6.358 

2 

18  15  23.83 

9.4799 

27  59  55.6 

9Ma 

3 

16  16  27.97 

9.5908 

26  24  55.2 

6.184 

3 

18  17  52.02 

9.4675 

27  57  47.5 

t.916 

4 

16  19    0.20 

9.5381 

26  31     1.0 

tJM 

4 

18  20  19.93 

9.4888 

27  55  29.7 

9J78 

5 

16  21  32.54 

9.5387 

26  36  56.3 

5.833 

5 

18  22  47.56 

8.4580 

27  53    2.1 

9.548 

6 

16  24    4.97 

9.5418 

26  42  41.0 

5.658 

6 

18  25  14.89 

9.4530 

27  50  24.9 

9.680 

7 

16  26  37.50 

9.5499 

26  48  15.2 

5.489 

7 

18  27  41.92 

9.4480 

27  47  38Ji 

9.858 

8 

16  29  10.12 

9.5443 

26  53  38.8 

5.305 

8 

18  30    8.65 

8.4496 

27  44  4li> 

30)17 

9 

16  31  42.82 

9.5456 

26  58  51.8 

5.197 

9 

18  32  35.06 

9.4375 

27  41  36.1 

3.175 

10 

16  34  15.59 

9.5467 

27    3  54.1 

4J60 

10 

18  35    1.15 

9.43tt 

27  38  20.9 

3.331 

]] 

16  36  48.42 

9.5475 

27    8  45.8 

4.779 

11 

18  37  26.92 

9.4867 

27  34  56.4 

3.485 

19 

16  39  21J29 

9.5483 

27  13  2a8 

4J»4 

12 

18  39  52.36 

9.4919 

27  31  22.7 

3.638 

13 

16  41  54J3I 

9.5490 

27  17  57.1 

4.416 

13 

18  42  17.46 

9.4155 

27  27  39.8 

3.788 

14 

16  44  27.17 

9.5486 

27  22  ia7 

4.937 

14 

18  44  42.22 

9.4008 

27  23  47,7 

3.843 

15 

16  47    0.16 

9.5500 

27  26  25.5 

4.056 

15 

18  47    6.64 

9.4041 

27  19  46.6 

44W3 

16 

16  49  33.17 

9.5509 

27  30  23.6 

3.879 

16 

18  49  3a71 

93W8 

27  15  36.5 

4.948 

17 

16  52    6.18 

9.5508 

27  34  11.0 

3.700 

17 

18  51  54.42 

9.3899 

27  11  17.5 

4.388 

18 

16  54  39J90 

9.5509 

27  37  47.6 

3.591 

18 

18  54  17.78 

9.3868 

27    6  49.7 

4.537 

19 

16  57  12.21 

9.5500 

27  41  13.5 

3.349 

19 

18  56  40.77 

8.3801 

27    2  13.1 

4j683 

20 

16  59  45.20 

9.5487 

27  44  28.6 

3.169 

20 

18  59    a39 

8.3738 

26  57  27.8 

4.888 

21 

17    2  18.17 

9.5499 

27  47  32.9 

9Je3 

21 

19    1  25.64 

8.3677 

26  52  33.8 

4J71 

22 

17    4  51.11 

.    9.5486 

27  50  26.5 

8.804 

22 

19    3  47.51 

9J613 

26  47  31.3 

5.119 

23 

17    7  24.00 
M( 

9.5477 

)NDA1 

8.27  53    9.4 

• 

r  18. 

8.685 

23 

19    6    9.00 
WKL 

9.3550 

^NBSD 

8.26  42  20.4 
AY  20. 

5J68 

0 

17    9  56.84 

9.5468 

18.27  55  41.5 

1       9.446 

0 

19    8  30.11 

9.3487 

I&26  37    1.1 

5.399 

1 

17  12  29.62 

8.5457 

27  58    2.9 

9.967 

1 

19  10  50.84 

8.3498 

26  31  33.4 

5.530 

2 

17  15    2.33 

9.5444 

28    0  13.5 

S4W6 

2 

19  13  11.17 

8.3366 

26  25  57  JS 

5.666 

3 

17  17  34.95 

9.5430 

28    2  13.4 

1;909 

3 

19  15  31.1L 

9.3990 

26  20  13.5 

5311 

4 

17  20    7.49 

9.5416 

28    4    2.6 

1.738 

4 

19  17  50.65 

9J994 

26  14  21.4 

5.995 

5 

17  22  39.94 

9.5308 

28    5  41.2 

1.554 

5 

19  20    9.80 

9.3156 

26    8  21.3 

6.006 

6 

17  25  12.28 

8.5381 

28    7    9.1 

1.377 

6 

19  22  28.55 

9.3089 

26    2  13J3 

6.908 

7 

17  27  44.51 

8.5361 

28    8  26.4 

1.198 

7 

19  24  46.90 

9.3094 

25  55  57.3 

6.330 

8 

17  30  ia6i 

f.ffflWi 

28    9  33.0 

1.098 

8 

19  27    4.84 

9.9866 

25  49  33.6 

6.458 

9 

17  32  48.58 

8.5317 

28  10  29.1 

0.847 

9 

19  29  22.37 

9.9887 

25  43    2.2 

6.587 

10 

17  35  20.41 

8.5683 

28  11  14.6 

0.671 

10 

19  31  39.49 

8.9818 

25  36  23.1 

6.713 

11 

17  37  52.09 

8J868 

28  11  49.6 

0.496 

11 

19  33  56.20 

8.9751 

25  29  36.6 

6.837 

12 

17  40  23.62 

8.5841 

28  12  14.0 

0.319 

12 

19  36  12.51 

9.9663 

25  22  42.7 

6J60 

13 

17  42  54.98 

8.5818 

28  12  27.9 

-0.146 

13 

19  38  28.40 

9.9614 

25  15  41.4 

70163 

14 

17  45  26.16 

8.5189 

28  12  31.5 

•foun? 

14 

19  40  43.88 

9.9545 

25    8  32.7 

7.805 

15 

17  47  57.16 

8.5151 

28  12  24.7 

8.900 

15 

19  42  58.94 

9.9475 

25    1  ia8 

7.384 

16 

17  50  27.97 

8.5118 

28  12    7.5 

8.339 

16 

19  45  13.58 

9.9406 

24  53  53.8 

7.449 

17 

17  52  58.58 

8.5065 

28  11  40.0 

^ri^^»w 

17 

19  47  27.81 

9.9337 

24  46  23.7 

7.558 

18 

17  55  28J9 
17  57  59.18 

8.5050 

28  11    2.2 

0.715 

18 

19  49  41.62 

9.9967 

24  :)8  4a7 

7.674 

19 

9.5013 

28  10  14J2 

0.866 

19 

19  51  55.01 

9.9197 

24  31    2.8 

7.788 

20 

18    0  29.15 

8.4975 

28    9  16.0 

1.054 

20 

19  54    7.98 

9.9197 

24  23  12.0 

7.808 

21 

18    2  58.88 

8.4836 

28    8    7.7 

1.993 

21 

19  56  20.54 

9.9058 

24  15  14.5 

8.014 

22 

18    5  28i7 

8.4886 

28    6  49.3 

1JI91 

22, 

19  58  32.68 

9.1988 

24    7  10.3 

8.195 

23 

18    7  57.62 

9.4654 

28    5  20.8 

1J68 

23 

20    0  44.40 

8.1819 

23  58  59.5 

t.934 

24 

18  10  26.62 

8.4819 

8.28    3  42.3 

1.794 

24 

20    2  55.71 

9.1860 

8.23  50  42.2 

8J49 

X. 


NOVEMBER,  1895. 


191 


OBBBKWIOH  KEJlS  TDfB. 

THE  MOOIPg  BIOHT  ABOENSION  AND  DKOTiTNATION. 

•■^Ww* 

- — 

DHL  for 
llOaolt. 

DmUmIIm. 

DMLtoT 

IMlBQt*. 

Bmr. 

Hlht  i  ■Bwriwi 

Dt&fbr 
IMiBote. 

DeottMittOB. 

Dt&for 
IMIanto. 

THl 

TBSDA 

lT  21. 

SATUKDAY  28. 

0 

30    3  55.71 

8J86t 

8.33'' 50  4^1 

ft 
0J49 

0 

21  40^23136 

1J033 

8.15  39  ir.6 

19.197 

1 

20    5    6.60 

ta786 

33  43  18.4 

0.440 

1 

31  43  15.73 

1.0666 

15  17    3.4 

19.160 

9 

20    7  17.07 

t.1711 

33  33  48.3 

0.503 

2 

31  44    8JK) 

1.6040 

15    4  50.0 

19.939 

3 

20    9  27.13 

«J6« 

33  35  12.0 

0.007 

3 

31  46    1.80 

1.6704 

14  53  34.6 

19.983 

4 

20  11  36.78 

S.I573 

23  16  29.5 

0.700 

4 

31  47  54.43 

1.8750 

14  40  lai 

19.334 

5 

20  13  46.01 

9.1803 

23    7  40.8 

0.009 

5 

31  49  46.80 

1.8700 

14  37  54.5 

19^85 

6 

20  15  54J2 

9.1434 

22  58  4ai 

0.009 

6 

31  51  2SM 

1.0009 

14  15  39.9 

19.434 

7 

20  18    3J22 

9.1366 

22  49  45.4 

04)01 

7 

31  53  30.74 

1.6010 

14    3    3.4 

19.488 

8 

20  20  11J22 

9.1990 

22  40  38.8 

0.150 

8 

31  55  33.33 

1.6577 

13  50  32.1 

19.598 

9 

20  23  18.81 

9.1931 

22  31  36.4 

9.954 

9 

21  57  13.67 

1.6536 

13  37  59.0 

19.575 

10 

20  24  25.99 

9.1163 

3333    8.3 

0.340 

10 

21  59    4.76 

1.0405 

13  25  23.1 

19.891 

11 

20  26  32.77 

9.1006 

33  13  44.5 

0.443 

11 

22    0  55.61 

1.0456 

13  12  44.5 

19.866 

12 

20  28  39.15 

9.1090 

33    3  15.1 

0.530 

12 

33    3  46.32 

1.0410 

13    0    3.2 

19.710 

13 

20  30  45.12 

9.0069 

31  53  40J3 

9MI 

13 

33    4  36.60 

1.83n 

12  47  19.3 

19.753 

14 

30  33  50.69 

t,oe90 

31  43  59.9 

0.717 

14 

33    6  36.75 

13340 

12  34  32J 

19.790 

IS 

30  34  55  J7 

94)630 

31  34  14.1 

9.007 

15 

33    8  16.68 

1.8M3 

13  31  43.8 

19J87 

16 

30  37    0.65 

9.0764 

31  34  33.0 

0.605 

16 

33  10    6.39 

1.8667 

13    8  52.4 

19.878 

17 

30  39    5.04 

94)660 

31  14  36.7 

9MI 

17 

33  11  55.89 

1.6939 

11  55  58.5 

19.918 

18 

30  41    9.04 

%MH 

31    4  35.3 

10.000 

18 

33  13  45.17 

1.8197 

11  43    2.2 

19.967 

19 

30  43  13.65 

94)070 

30  54  18.8 

10.151 

19 

32  15  34.25 

1.8163 

11  30    3.6 

194)96 

20 

30  45  15.88 

94600 

30  44    7.3 

10J34 

20 

22  17  23.13 

1.6130 

11  17    2.7 

13.034 

31 

30  47  18.73 

94)449 

30  33  50.7 

lOJIO 

21 

22  19  11.81 

1.8900 

11     3  59.6 

13.671 

23 

30  49  31.18 

94070 

30  33  39.3 

10J07 

23 

23  21    0.30 

1.8066 

10  50  54.2 

13.197 

33 

30  51  33.37 

F] 

9J017 

EUDAl 

8.30  13    3.1 

:  23. 

io.4n 

33 

23  33  48.60 
SI 

1.80M 
TNDAI 

8.10  37  46.7 

13.140 

0 

30  53  34  J8 

f,(H54 

8.30    3  33.1 

10.560 

0 

33  34  3a71 

1.8600 

8.10  34  37J2 

13.170 

1 

30  55  26.33 

94)103 

19  51  56.4 

10.039 

1 

33  36  34.64 

1.7074 

10  11  35.6 

13.911 

3 

20  57  37.29 

9.0139 

19  41  16J2 

10.700 

3 

33  38  12.40 

1.7047 

9  58  11.9 

13.945 

3 

20  59  37JK) 

9.0079 

19  30  31.4 

10.794 

3 

22  30    0.00 

1.7010 

9  44  56.3 

13.9n 

4 

31     1  38.15 

94)011 

19  19  43.1 

10.650 

4 

22  31  47.43 

1.7609 

9  31  38.6 

13J09 

5 

31    3  28.03 

IJ090 

19    8  48.4 

10J3I 

5 

22  33  34.70 

1.7065 

9  18  19.1 

13.340 

6 

31     5  37.55 

1.6601 

18  57  50.4 

114)03 

6 

23  35  31.81 

1.7830 

9    4  57.8 

13.371 

7 

31    7  3a73 

1.9633 

18  46  48.1 

114)74 

7 

33  37    8.77 

1.7014 

8  51  34.6 

13.401 

8 

31    9  2SM 

1.9770 

18  35  41.5 

11.144 

8 

33  38  55JM 

1.7790 

8  38    9.7 

13.490 

9 

31  11  34.03 

1.9710 

18  34  30.8 

11.913 

9 

33  40  42^25 

1.7707 

8  34  43.1 

13.456 

10 

31  18  33.17 

1J669 

18  13  16.0 

IIJ61 

10 

22  42  38.78 

1.7744 

8  11  14.8 

13.486 

11 

31  15  19.97 

iJ606 

18    1  57.1 

11.340 

11 

33  44  15.18 

1.7799 

7  57  44.8 

13.513 

13 

31  17  17.43 

1.0040 

17  50  34.3 

11.414 

13 

32  46     1.45 

1.7709 

7  44  13.3 

13J90 

13 

31  19  14.56 

1.0480 

17  39    7.4 

11.470 

13 

22  47  47.60 

1.7009 

7  30  40.1 

13.504 

14 

31  31  11.37 

1.0441 

17  37  36.8 

11.549 

14 

22  49  33.63 

1.7009 

7  17    5JJ 

13J00 

IS 

31  33    7.85 

1.9397 

17  16    3.4 

11J04 

15 

22  51  19.54 

1.70O 

7    3  39.3 

133J5 

16 

31  35    4.01 

1J934 

17    4  34.3 

11J66 

16 

22  53    5.34 

1.7095 

6  49  51.7 

13J3e 

17 

31  36  59.86 

1.0909 

16  53  42JS 

11.797 

17 

33  54  51.04 

1.7000 

6  36  12.7 

13J6I 

18 

31  28  55.39 

1.9990 

16  40  57.0 

11.787 

18 

33  56  36.64 

1.7509 

6  23  33.4 

13483 

19 

21  30  50.61 

1.0170 

16  29    8.0 

11.040 

19 

33  58  32.14 

1.7570 

6    8  50.7 

13.705 

20 

21  32  45JSS 

1.0199 

16  17  15.5 

11.903 

20 

23    0    7.55 

1.7909 

5  55    7.8 

13.796 

31 

21  34  40.16 

IJ066 

16    5  19.6 

IIJOO 

21 

23    1  52.88 

1.7540 

5  41  33.6 

13.747 

2» 

31  36  34.49 

1J030 

15  53  20.3 

19.017 

33 

23    3  38.13 

1.7535 

5  37  38.3 

13.706 

33 

31  38  38JS3 

IJOOI 

15  41  17.6 

19.079 

23 

33    533.30 

1.7999 

5  13  51.7 
8.  5    0    4.0 

13.785 

34 

31  40  32.36 

1.6033 

18.15  29  11.6 

19.197 

24 

33    7    8.39 

1.7900 

13404 

192 


NOVEMBER,  1895. 


OBEB^WIOH  HBAN  TIME. 

TU£  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour.  ] 

Bight  lioearioa. 

DIfllfor 
LMiniiltw 

DooUMltlM. 

Dl£ft»r 
llCBttto. 

^nr.  ] 

UghtAMMifloo.  ^^ 

SmUmUIm. 

Diftfbr 
IMlBvte. 

MC 

^NDAl 

r  25. 

WKDNBSDAY  27. 

0 

h     m      « 
23    7    8^ 

•       1 

1.7S09    1 

s.  5  d  ^'.0 

13.804 

0 

h     m      8 

0  31  19J29 

• 

1.7866 

N.  &  n  20.2 

13.913 

1 

23    8  58.41 

1.7496 

4  46  15.2 

13.899 

1 

0  3!)    6.56 

1.7899 

6  25  14.5 

13.688 

3 

23  10  38.37 

1.748B 

4  32  25.4 

13.838 

2 

0  34  54.00 

1.7990 

6  39    7.9 

13.883 

3 

2:)  12  23.28 

1.7480 

4  18  34.6 

13.855 

3 

0  36  41.60 

1.7948 

6  53    0.4 

13.867 

4 

23  14    8.13 

1.7471 

4    4  42.8 

13.871 

4 

0  38  29.37 

1.7977 

7    6  51i) 

13.849 

5 

2:3  15  52.93 

1.7463 

3  50  50.1 

13.886 

5 

0  40  17.32 

1.8006 

7  20  42.3 

13.830 

6 

23  17  37.69 

1.7156 

3  36  56.5 

13.901 

6 

0  42    5.44 

1.8036 

7  34  31.5 

13.811 

7 

23  19  22.41 

1.7450 

3  23    2.0 

134)14 

7 

0  43  53.75 

1.8067 

7  48  19.6 

13.799 

8 

23  21     7.09 

1.7444 

3    9    6.8 

13J97 

8 

0  45  42J25 

1.8099 

8    2    6.5 

13.771 

9 

23  22  51.74 

1.7430 

2  55  10.8 

13.939 

9 

0  47  30.94 

1.8139 

8  15  52.1 

13.749 

10 

23  24  36.36 

1.7436 

2  41  14.1 

13U»9 

10 

0  49  19.83 

1.8166 

8  29  36.4 

13.797 

11 

23  26  20.97 

1.7433 

2  27  16.6 

13.964 

11 

0  51     8.93 

1.8900 

8  43  19.4 

13.704 

12 

2:3  28    5.56 

U7431 

2  13  18.4 

13.975 

12 

0  52  58.23 

1.8934 

8  57    0.9 

13.679 

13 

2:)  2S)  50.14 

1.74» 

1  59  19.6 

13.984 

13 

0  54  47.74 

1.8970 

9  10  40.9 

13.666 

14 

23  31  34.71 

1.7498 

1  45  20.3 

IZM3 

14 

0  56  37.47 

1.8307 

9  24  19.5 

13.630 

15 

23  33  19.27 

1.7496 

1  31  20.4 

14.009 

15 

0  58  27.43 

1.8345 

9  37  56.5 

13.603 

J6 

23  35    3.84 

1.7499 

1  17  20.0 

14.010 

16 

1     0  17.61 

1.8383 

9  51  31.9 

13.576 

17 

23  36  48.42 

1.7430 

1    3  19.2 

14.018 

17 

1    2    8.02 

1.8499 

10    5    5.6 

13.547 

18 

23  38  33.00 

1.7439 

0  49  17.9 

14U)95 

18 

1    3  58.67 

1.8469 

10  18  37.5 

13.517 

19 

23  40  17.60 

1.7436 

0  35  16.2 

14.031 

19 

1    5  49.55 

1.8501 

10  32    7.7 

13.487 

20 

23  42    2.23 

1.7440 

0  21  14.2 

14.036 

20 

1    7  40.68 

1.8549 

10  45  36.0 

13.456 

21 

23  43  46.88 

1.7444 

S.  0    7  11.9 

14.041 

21 

1    9  32.06 

1.8584 

10  59    2.4 

13.494 

22 

23  45  31.56 

1.7450 

N.  0    6  50.7 

14.045 

22 

1  11  23.69 

1.8697 

11  12  26J) 

13.399 

23 

23  47  16i28 
TV 

1.7456 
BSDA 

N.  0  20  53.5 
Y26. 

144H8 

23 

1  13  15.58 
TflC 

1.8670 

IKSDA 

N.ll  25  49.4 
Y28. 

13.356 

0 

23  49    1.03 

1.7463 

IN.  0  34  56.5 

144)59 

0 

1  15    7.73 

1.8713 

N.ll  39    9.8 

13.393 

1 

23  50  45.83 

1.7471 

0  48  59.7 

14.054 

1 

1  17    0.14 

1.8758 

11  52  28.1 

13.987 

2 

23  52  30.68 

1.7479 

1    3    3.0 

14.056 

2 

1  18  52.83 

1.8804 

12    5  44.2 

13.948 

3 

23  54  15.58 

1.7488 

1  17    6.3 

14.056 

3 

1  20  45.79 

1.8850 

12  18  5ao 

13.911 

4 

23  56    0.54 

1.7499 

1  31    9.7 

144)57 

4 

1  22  39.03 

1.8897 

12  32    9.5 

13.179 

5 

23  57  45.57 

1.7610 

1  45  13.1 

14.056 

5 

1  24  32.55 

1.6944 

12  45  18.7 

13.139 

6 

23  59  30.66 

1.7599 

1  59  16.4 

14.066 

6 

1  26  26.36 

1.8993 

12  58  25.4 

13.091 

7 

0    1  15.83 

1.7535 

2  13  19.7 

14.053 

7 

1  28  20.46 

1.9049 

13  11  29.6 

13.049 

8 

0    3     1.08 

1.7548 

2  27  22.8 

14.060 

8 

1  30  14.86 

14)091 

13  24  81.3 

134)07 

9 

0    4  46.40 

1.7561 

2  41  25.7 

14.047 

9 

1  32    9.55 

14)141 

13  37  30.4 

19J63 

10 

0    6  31.81 

1.7576 

2  55  28.4 

14.043 

10 

1  84    4.55 

1.9199 

13  50^8 

19.917 

11 

0    8  17.31 

■  1.7599 

3    9  30.8 

14.038 

11 

1  35  59.86 

1.9944 

14    3  20.5 

19.871 

12 

0  10    2.91 

1.7608 

3  23  33.0 

14.093 

12 

1  37  55.48 

1.9997 

14  16  11.3 

19.894 

13 

0  11  48.61 

1.7696 

3  37  84.8 

14.097 

13 

1  39  51.42 

1J350 

14  28  59.3 

19.776 

14 

0  13  34.42 

1.7644 

3  51  36.2 

14.091 

14 

1  41  47.68 

1.9403 

14  41  44.4 

19.796 

15 

0  15  20.33 

1.7669 

4    5  37.3 

14.014 

15 

1  43  44.26 

1.9457 

14  54  26.4 

19.674 

16 

0  17    6M 

1.7689 

4  19  37.9 

144)05 

16 

1  45  41.17 

1.9613 

15    7    5.3 

19.699 

17 

0  18  52.51 

1.7709 

4  33  37.9 

13.996 

17 

1  47  38.42 

1.9569 

15  19  41.1 

19.570 

18 

0  20  38.78 

1.7798 

4  47  37.4 

13.987 

18 

1  49  36.00 

1.9696 

15  32  13.7 

19.516 

19 

0  22  25.18 

1.7745 

5    1  36.3 

13.976 

19 

1  51  3:).92 

1.9689 

15  44  48.0 

19.461 

20 

0  24  11.72 

1.7767 

5  15  84.5 

13.965 

20 

1  53  32.19 

1.9740 

15  57    9.0 

19.404 

21 

0  25  58.39 

1.7791 

5  29  32.1 

13.954 

21 

1  55  80.80 

1.9798 

16    9  31.5 

19.346 

22 

0  27  45.21 

1.7816 

5  43  29.0 

13.941 

22 

1  57  29.77 

1.9867 

16  21  50.5 

19.987 

23 

0  29  32.18 

1.7640 

5  57  25.0 

I3J97 

23 
24 

1  59  29.09 

1.9917 

16  34    6.0 

19.998 

24 

0  81  19.29 

1.7866 

N.  6  11  20J2 

13.913 

2    1  28.77 

1.9977 

N.16  46  17.9 

19.167 

XII. 


NOVEMBER,  1895. 


193 


OBBBNWIGH  MEAN  TIME. 

• 

THK  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 

fHimr. 

BlghlAiefrioa. 

Diftfor 

IMlBttlS. 

• 
D«OlillAtiOD. 

Dlitfor 
IMinale. 

RlghtAfloeiMioii. 

Dlfllfor 
1  lOaate. 

D«oUii»tloa. 

Diff.  for 
1  Minute. 

J^BIOAT  29. 

SUNDAY,  DECEMBER  1. 

0 

1 

k    m     ■ 
2    1  28.77 
2    3  28.81 

SaS  46  1/.9 
16  58  26.1 

19.167 

of     3  45    4.64      9.3965  N.24  54  35.3       7.636 

SJ037 

19.105 

2 

2    5  29.22 

9M99 

17  10  30.5 

19.041 

3 

2    7  29.99 

9.0160 

17  22  31.0 

11.975 

4 

2    9  31.14 

9M» 

17  34  27.5 

1IJ09 

5 

2  11  32.66 

9.0966 

17  46  20.1 

11.849 

6 

2  13  34.56 

9.0348 

17  58    8.6 

11.773 

7 

2  15  36.84 

9.0419 

18    9  52.9 

11.703 

8 

2  17  39.51 

9.0477 

18  21  3ao 

11.639 

9 

2  19  42.57 

9.0649 

18  33    8.8 

11.560 

10 

2  21  46.02 

9.0607 

18  44  40.2 

II.486 

II 

2  23  49.86 

9.0679 

18  56    7.1 

IMIO 

12 

2  25  54.09 

9.0738 

19    7  29.4 

11.333 

13 

2  27  58.72 

9.0606 

19  18  47.1 

11.956 

14 

2  30    a76 

9.0873 

19  30    0.1 

11.177 

15 

2  in    9.20 

9.0941 

19  41     8.3 

IIJM 

16 

2  34  15.05 

9.1008 

19  52  11.6 

11.014 

PHASES  OP  THE  MOON. 

17 
18 
19 

2  36  21.30 
2  38  27JI6 
2  40  35.03 

9.1076 

20  3  10.0 
20  14   a4 

20  24  51.7 

10.939 

9.1144 
9.1913 

10.847 
10.761 

O  Fill!  Moon     .    .  Nov.      2      3    18.3 

20 
21 

2  42  42JS2 
2  44  50.43 

9.1983 
9.1353 

20  35  34.7 
20  46  12.4 

10.679 
10.583 

22 

2  46  58.76 

9.1499 

20  56  44.7 

10.493 

C    Last  Quarter.    ...      9     11       6.5 

23 

2  49    7.50 

9.1499 

SM    7  US 

10.469 

#  NewMoou     •    •    •    •    16      5     IIJS 

J>  First  Quarter     ...    23     19     18.7 

0 

SAl 
2  51  16.66 

?URDAT  30. 

16.316 

1.1569 

NJ21  17  33.0 

d       h 
C  Perinea  •    •    •    •  Nor.    13      a7 

1 

2  53  26.25 

9.1633 

21  27  48.8 

16.915 

2 

2  55  36.26 

9.1703 

21  37  58.8 

10.118 

3 

2  57  4a69 

9.1774 

21 48  ao 

10.691 

C  Apogee 24    22.9 

4 

2.59  57JS5 

9.1646 

21  58    1.3 

9.999 

5 

3    2    8.84 

9.1917 

22    7  5a6 

9.889 

6 

3    4  20.56 

9.1988 

22  17  39.9 

9.790 

7 

3    6  32.70 

9.9060 

22  27  20.0 

9.617 

8 

3    8  45J38 

9.9139 

22  36  5a9 

9.519 

9 

3  10  58.29 

9.9904 

22  46  21.4 

9.465 

10 

3  13  11.73 

9.9975 

22  55  4-2^ 

9.998 

11 

3  15  25JS9 

9.9346 

23    4  57J2 

9.189 

12 

3  17  39J8 

9.9417 

23  14    5.2 

0.878 

13 

3  19  54^ 

9.9489 

23  23    6.5 

8J66 

14 

3  22    9.75 

9.9561 

23  32    1.1 

8L859 

15 

3  24  25.33 

t.9639 

23  40  4a8 

8.736 

16 

3  26  41.34 

9.9763 

23  49  29.6 

8J99 

17 

3  28  57.77 

%sn4 

23  58    3.4 

8.563 

18 

3  31  14.63 

9J845 

24    6  30.0 

•J8I 

19 

3  33  31.91 

9.9916 

24  14  49.4 

•J63 

20 

8  35  49.62 

9.9987 

24  23    1.5 

8.141 

21 

3  38    7.75 

9.3057 

24  31    6.3 

8.017 

22 

3  40  26.30 

9.3I« 

24  39    3.6 

7.809 

23 

8  42  45.26 

9.3195 

24  46  .S3;< 

7.764 

24 

3  45    4.64 

9J965 

N.24  54  35.3 

7J36 

13 


1M 


50T] 


:*  liiii- 


xm. 


I 


9 


9^  ^^^n^mf^tt 


IXVAB  MRAKSOL 


rWrM  PPMPli  ▼?# 

hmmn  R « 

«rAf)#tk  W. 

FdlMX  K  • 

JvrfTRft  R  • 


FomnlhAiit 
«  ArkitlM 


a  rtitfMMt  w. 

«  Ai-IhU  W. 

lltiKiiliit  K . 

VKf<fui  K . 

Him  K . 

CI  Arltidff  W. 

AhltiburAii  W. 

littffMllll  K . 

Vmmus  K  . 

Hvn  IC . 

«f  Arlt^lU  W. 

Aldt^lMtmii  W. 

V»iNUi  K . 

H|»loii  K . 

Hun  K. 


^9f  »( 

mM  0 
m  m40 

47  iSfSB 
7H  t0  4& 

110  2ta 

81  3  90 
A(l  4  9» 
m^Ki  4U 
77  2H  42 
117  26  19 

03  2  41 
71  4  t1» 
27  4'^  »5 
47  40  Mi 
64  45  10 
64  38    3 


w. 

105  13  7 

w. 

8:1  23  7 

w. 

40  21)  Si\ 

K. 

51  49  30 

K. 

71  37  40 

E. 

102  2  44 

95  55  6 
M  34  36 
3H  42  5 
08  25  22 
H9  34  23 
]:»  37    4 

66  5.)  25 
tM  24  43 
45  I  10 
76  55  19 
121  16  47 

80  25  II 
49  1)0  23 
<U  5  28 
85  25  59 
108  43  49 


T.U 


9I4» 


tm 


9790 
t7W 
t7l6 


tor 

MM 

M7ft 
0060 
•004 


t700 
0501 


0701 
•404 
•747 


•451 
0550 

•085 
•490 
•775 


37  S4    6 

41  S$» 
04     I  44 

100  47  12 

96  7  19 
7a43» 
48»    0 

71  37  6 
88  36  41 

108  28  02 

82  31  40 
60  33  17 
59  036 
75  53  56 
95  50  57 

94  33  32 

72  36  3 
29  17  16 
46  12  16 
63    8  52 

83  1  10 

106  44  52 

84  56  28 

42  7    7 

50  II  43 
m  59  17 

100  29  46 

97  29  50 

55  13  43 

37  2  51 

56  45  30J 
88    0    5 

132    5  15 

68  34  11 

38  I  21 

43  19  49 
75  19  41 

119  43  21 

82  7  33 

51  10  19 
62  28  28 

83  43    7 

107  8  49 


F.L. 


fjn 


•ni 

•706 


II 

•015 


•701 
•508 
•570 


•013 

•510 
•070 


•736 


•443 
•541 
•078 
•4^9 
•7t7 


8SS^  IS 
flO  40    4 

39  »»! 

40  95  98' 
82  29  18  = 

IS  18 


97  95  21 

73  II  37 
50  20  36 
70  3  II 
86  53  16 

106  54  30 

84  1  13 
02  338 
57  35  13 

74  18  58 
94  15  33 

96  4  32 
74  7  45 
30  52  22 
44  35  35 
61  32  23 

81  24    5 

108  16  41 
86:^0  1 
43  44  37 
48  :^\  44 
68  20  42 

98  56  39 

99  4  43 
56  53  3 
35  2:^  27 
55  526 
86  25  37 

130  33  13 

70  15  10 
39  38  29 
41  38  16 
73  43  52 
118    9  4:^ 

83  50  6 
52  50  35 
60  51  18 

82  0    4 
105  33  38 


•in 


9741 


•917 


9073 

99SI 
9834 
9059 
9833 
90O7 
9854 

9775 
9579 
9579 
9549 
9799 
9904 

9509 
9057 
9478 
9739 


9435 

9S98 
9670 
9415 


m       m 


88  IS  21 
e    S  17 

40  31  40 
38S#37 
80  56  40 
97  43  £2 

!«  4S37! 
73  39  16! 
SI  46  44 
68  39    6< 
85  19  39 
10S30  17 

85  30  59 
6332  1 
55«I36 
73  43«» 
92  39  38 

97  35  41 
75  39  42 

32  37  50 
42  58  34 
59  55  42 

79  46  49 

109  48  33 
88  3  45 

45  22  32 

46  55  34 
66  41  57 
97  23  21 

100  39  44 

58  32  36 

33  43  5:1 

53  25  II 

84  50  59 
129  0  59 

71  56  21 

41  16  6 
39  56  32 

72  7  54 
1 16  35  5:3 

85  32  51 

54  31  9 

59  13  58 

80  16  50 
103  58  15 


aoi9 
aow 

9741 


9738 


9641 


9Bn 

9700 
9564 
9564 
9534 

9785 

9494 
9636 
9470 
9793 
9891 

9497 
9515 


9406 
9740 


xrv. 


NOVEMBER,  1895. 


195 


GBEBNWIOH  MEAN  TIME. 


LUNAR  DIBTANCE& 


1^ 


«aMDlreetln 
•rOltfMt. 


aAquilM  W. 

FoinallMiut  W. 

a  I'emi  W. 

Aldelianin  E. 

Pollax  £  • 

JuriTBR  E. 

2  a  Aquil0  W. 
Fomalhaut  W. 
a  Pegfim  W. 
Pollux  E . 
JuriTBR  E  • 
ReguliM  E . 

3  Fomalbaut  W. 
a  Pegui  W. 
Pollux  E . 

JUPITBA  E  • 

Reguluf  E. 

Foinalbaiit  W. 

aPegMi  W. 

aAmtb  W. 

Pollux  E  • 

JCPtTBA  E  • 

Regulus  E. 

Foroalluiiit  W. 

aPegasi  W. 

a  Aneds  W. 

JUPITBB  E  • 

Reg^'lua  E. 

Vmnv  E  • 

6    aftnd  W. 

a  Am6»  W. 

JUFITSE  E  • 

Regolus  E  • 

VKMOt  E . 

Son  E. 

tf  AriotM  W* 

Aldelmran  W. 

Rogulw  E. 

Vbhos  £. 

DOW  E  • 

8    aArietk  W. 

Aldebvan  W. 

Vxif  OS  E . 

Sptca  E. 

8oif  B. 


Mldnii^L 


8^3^47 
63  90  53 
41  56  15 

37  28  52 
79  23  52 
96  10  55 

100  4  35 
75    7  22 

53  13  23 
66  54  49 
83  45  51 

103  45  52 

87  057 

65  1  54 

54  13  50 
71  8  28 
91  3  42 

99    657 

77  11  55 
34    339 

41  21  12 

58  18  50 

78  9  22 

111  20  27 
89  37  41 
47  0  21 
45  17  14 
65  3  0 
95  49  54 

102  14  52 
60  12  21 
32  4  9 
51  44  45 
83  16  11 

127  28  3^2 

73  37  43 

42  54  10 

38  14  36 
70  31  45 

115    I  53 

87  15  47 

56  12    1 

57  36  27 
78  33  24 

102  22  40 


P.L. 
of 


3110 

son 


91M 


9891 
S79« 


9751 
9794 


9794 


9919 
9817 


9918 


9794 
9U5 

9567 


9777 


9919 


9719 
9911 

9419 


9741 


xv*. 


0t 

9 


9$  si 

64  56  50 
43  18  38 
36    0  14 

77  50  53 
94  38  27 

101  23  45 
76  35  44 

54  40  30 

65  20  21 
82  II  51 

102  II  16 

88  31    7 

66  32  7 
52  37  53 
69  32  56 

89  27  34 

100  38  20 

78  44  22 

35  39  47 
39  43  51 

56  41  47 
76  31  43 

112  53  22 
91  11  47 
48  38  34 

43  38  43 
63  23  52 
94  16  17 

103  50  7 
61  52  18 
30  24  15 
50  4  8 
81  41  13 

125  55  53 

75  19  17 

44  32  39 

36  32  29 
68  55  26 

113  27  39 

88  58  55 

57  5.)  10 

55  58  47 

76  49  47 
100  46  54 


P.L. 

of 

DiC 


9998 
9193 


9664 

aS87 
9078 
9199 
9799 
9819 
9786 


9794 
9749 
9716 


9711 


9974 
9648 

9919 
9(08 
9891 
9910 


9031 

9786 
9645 
9fi6l 
9618 
9799 
9879 

9477 
9901 
9154 
9796 


9411 
9491 
9047 


9739 


xvmb. 


9^  \6  46 

66  23  7 
44  41  44 
:i4  31  46 
76  17  43 
93  5  48 

102  42  55 
78  4  21 
5<>  8  4 
6:^  45  42 
80  37  40 

100  36  28 

90  1  28 
68  2  39 
51  1  45 

67  57  12 
87  51  15 

102  9  50 
80  17  4 

37  16  12 

38  6  19 
55  4  32 
74  53  53 


114  24 
92  46 
50  17 
42  0 
61  44 


17 
4 

1 
1 

3!) 


92  42  29 

ia5  25  28 
63  32  28 
28  44  12 
48  23  20 
80  6  5 

124  23  3 


77 
46 


I 
II 


3 
32 

:m  50  1 1 

67  18  57 
53 


111 


14 


90  42  14 
59  34  ir* 
54  20  5H 
75  5  58 
99  10  56 


P.L. 

of 

DUr. 


9177 
3390 
9095 


9876 


9668 


3109 
9789 
8804 
9776 

9986 


9716 
f734 
9707 

9934 

9079 


9654 
9686 

9640 


9610 
9901 
9574 


9756 
9537 


9510 
9789 


9468 


9446 
9701 
9793 

9403 

9479 
9640 
9389 
9799 


P.L. 

XXlh. 

of 

DHL 

9^  aJ  3l 

9686 

67  49  44 

8161 

46    5  32 

3888 

33    3  30 

9107 

74  44  22 

984il 

91  32  57 

9866 

104    2    4 

3576 

79  tHi  1.3 

3053 

57  m    4 

9087 

62  10  51 

9774 

79    3  17 

9795 

99     1  29 

9768 

91  32    0 

9977 

m  3:<  30 

9956 

49  25  26 

9707 

m  21    17 

9796 

m  14  45 

9098 

103  41  26 

9930 

81  49  .W 

9869 

38  52  54 

9686 

36  28  37 

9647 

53  27    6 

9668 

73  15  52 

9639 

115  56  11 

9999 

94  20  30 

9794 

51  55  42 

9601 

40  21     8 

9694 

60    5    3 

9666 

91     8  31 

9815 

107    0  54 

9799 

65  12  50 

9697 

27    3  59 

8638 

46  42  21 

9609 

78  30  47 

9754 

122  50     1 

9657 

78  43     1 

9480 

47  50  47 

9570 

;w    7  42 

9498 

65  42  18 

91)09 

no  18  37 

9785 

92  25  45 

9305 

61   16  19 

9166 

52  42  .V5 

9638 

73  21  58 

9374 

97  34  46 

9714 

196 


NOVEMBER,  189S. 


GRRRlirWIOH  MBi 

Vft^rl^^^H 

• 

LUMAB  DUrTAMCSa 

9 

Kmm  Mid  mnetium 
•rObJeci. 

Noon* 

P.I.. 

Ufh. 

P.I.. 

Vlk. 

P.L. 

of 
Dfff. 

n^ 

ma. 

a  Arietis 

W. 

9l    i^ 

t887 

95  5^20 

mm 

97  3#  25 

«71 

99  21  41 

S94 

Aldebaran 

W. 

62  58  17 

f4S7 

64  40  31 

9447 

66  22  59 

9436 

68    5  42 

tftO 

VEffUS 

E. 

51    4  44 

sns 

49  2rS23 

9618 

47  47  53 

9810 

46    9  12 

9894 

8|>ica 

E. 

71  37  46 

S306 

69  53  23 

S»8 

68    8  48 

9350 

66  24    2 

990 

• 

8uiff 

E. 

95  58  25 

f7Q8 

94  21  53 

9907 

92  45    9 

9669 

91    8  14 

9861 

10 

a  Arietis 

W. 

108    5  40 

tnB 

109  50  59 

ini 

111  36  28 

9316 

113  22    6 

9396 

AldelMiimn 

W. 

76  42  41 

SKI 

78  26  43 

vn 

80  10  57 

9366 

81  55  22 

9357 

Pollux 

W. 

33  23  58 

8390 

35    9  28 

9319 

36  55  10 

9303 

38  41     5 

9995 

Venui 

E. 

37  53  28 

»71 

36  13  53 

9964 

34  34    9 

9550 

32  54  18 

9S63 

Spiea 

E. 

57  37  26 

9905 

55  51  34 

9908 

54    5  31 

9901 

52  19  18 

9963 

8uif 

E. 

83    0  54 

9640 

81  22  54 

9639 

79  44  43 

9oe 

78    6  22 

9617 

11 

Aldebaran 

W. 

90  40  11 

t3» 

92  25  38 

9316 

94  11  14 

9311 

95  56  58 

9399 

Pollux 

W. 

47  33  32 

9B&8 

49  20  33 

9961 

51    7  44 

9946 

5255    4 

9939 

JOPITBE 

W. 

30  11  23 

9f74 

31  58    0 

9967 

33  44  48 

9960 

35  31  47 

9B3 

Spica 

E. 

43  25  41 

8t6l 

41  38  29 

9946 

39  51    9 

9830 

38    3  40 

9934 

Sun 

E. 

69  52    9 

9664 

68  12  52 

9677 

66  33  26 

9579 

64  53  52 

9586 

13 

Aldebaran 

W. 

104  47  18 

9986 

106  33  38 

9983 

108  20    2 

9981 

110    6  29 

9960 

Pollux 

W. 

61  53  54 

9913 

63  42    2 

9900 

65  30  16 

9905 

67  18  3r! 

9901 

JOPITBK 

W. 

44  28  57 

9996 

46  16  47 

9990 

48    4  44 

9918 

49  52  47 

9il3 

Regiilus 

W. 

24  58  55 

9907 

26  47  12 

9903 

28  35  35 

9900 

3024    3 

9198 

Son 

E. 

56  34  16 

9643 

54  54    3 

9640 

53  13  45 

9638 

51  33  24 

9536 

13 

Pollux 

W. 

76  21  26 

9100 

78  10    9 

9188 

79  58  54 

9188 

81  47  40 

9187 

JUPITBR 

W. 

58  54  14 

9900 

60  42  42 

9198 

62  31  12 

9198 

64  19  44 

9197 

Regulus 

w. 

3i)27  33 

9184 

41  16  24 

9183 

43    5  17 

9189 

44  54  11 

9189 

80N 

E. 

43  11    2 

9631 

41  30  32 

9533 

39  50    4 

9535 

38    939 

9636 

14 

Pollux 

W. 

90  51  22 

9193 

92  40    0 

9106 

94  28  34 

9100 

96  17    3 

9909 

JOPITBE 

W. 

73  22  17 

9909 

75  10  42 

9904 

76  59    3 

9907 

78  47  20 

9910 

Regulus 

W. 

53  58  32 

9168 

55  47  17 

9100 

57  35  59 

9194 

59  24  36 

9197 

8UN 

E. 

29  49    2 

9569 

28    9  24 

9570 

2630    0 

9509 

24  50  54 

9607 

18 

•Sim 

W. 

23  29  33 

9996 

25    1  19 

9033 

26  32  56 

9949 

28    4  22 

9951 

a  Aqnilie 

E. 

52  26  36 

3869 

51  12  27 

3033 

49  59  41 

4099 

48  48  2:) 

4117 

Foinnlhaut 

E. 

72  48  53 

9808 

71  14  36 

9830 

69  40  47 

9859 

68    7  27 

9076 

aPegaai 

E. 

94  34  36 

no 

92  58  22 

9735 

91  22  28 

9749 

89  46  53 

9765 

19 

8rrc 

W. 

35  38    6 

8013 

37    8    3 

3097 

38  37  42 

3049 

40    7    3 

3066 

Fomalhaut 

E. 

60  28  38 

3007 

58  58  34 

3096 

57  29    6 

3087 

56    0  16 

3009 

a  Pegaal 

E. 

81  54  16 

9848 

80  20  51 

9866 

78  47  49 

9886 

77.15  11 

9903 

30 

Son 

W. 

47  29  13 

3139 

48  56  44 

3148 

50  23  56 

3183 

51  50  50 

3178 

Fomalhaut 

E. 

48  46  27 

8986 

47  21  58 

3990 

45  58  20 

337S 

44  35  35 

3494 

aPe^i 

E. 

69  38    4 

3009 

68    7  54 

3093 

66  38  10 

3045 

65    8  53 

3066 

a  Arietis 

E. 

111  16  45 

9760 

109  41  36 

9783 

108    6  46 

9798 

106  32  15 

9619 

21 

Sun 

W. 

59    0  55 

3950 

60  26    5 

3964 

61  50  59 

3978 

63  15  38 

3900 

tt  Pe^asi 

E. 

57  49  14 

3189 

56  22  43 

3907 

54  56  42 

3903 

53  31  12 

3959 

a  Arietis 

E. 

98  44  14 

9880 

97  11  30 

9804 

9539    3 

9000 

94    652 

9918 

XVL 


NOVEMBER,  1895. 


197 


OfiBBNWIOH  MBAK  TIME. 


UINAR  DISTANCES. 


10 


11 


19 


IS 


14 


IS 


19 


90 


91 


aArieCb  W 

Aldebanm  W 

Vbnos  E 

8|>ica  E 

SuH  £ 

a  Arietb  W 

AldelNiran  W 

Pollux  W 

Venus  E 

8|>ica  £ 

Son  £ 

Aldebann  W 

Pollux  W 

JOPITXA  W 

Spica  £ 

Sun  £ 

AldelMinn  W 

Pollux  W 

JUPITBK  W 

ftegulus  W 

Sun  £ 

Pollux  W. 

JoPtTXA  W 

Regulus  W 

Sun  £ 

Pollux  W 

JUPITBA  W, 

Regulus  W 

Sun  £ 

Sun  W 

aAquiltt  £ 

Foroalliaut  £ 

aPeg&fli  £ 

Sun  W 

Foinalluiut  £ 

aPegaai  £ 

Sun  W 

FonMlbaut  £ 

aPemsi  £ 

aAmcia  £ 

Sun  W 

aPegui  £ 

aAmtifl  £ 


MidplfhL 


101  6  7 
«^  48  39 
44  30  22 
64  3SI  5 
89  31    8 

115  754 
83  39  59 

40  27  19 
81  J4  19 

50  39  54 
76  97  50 

97  49  49 
54  49  34 
37  18  55 
36  16  3 
63  14  10 

111  59  58 
69  7  9 

51  40  55 
39  19  37 
49  59  59 

83  36  97 
66  8  16 

46  43  5 
36  99  18 

98  5  97 
80  at  39 
61  13  8 
93  19  8 

99  35  36 

47  38  38 
66  34  37 
88  11  39 

41  36  6 
54  39  5 
75  49  56 

53  17  96 
43  13  46 

63  40  9 
104  58    3 

64  40  1 
59  6  13 
99  34  56 


P.L. 
IMC 


•417 


IMS 
MT7 
illO 


•S79 
•IM 


•m 


9197 
9l8i 
SMI 


SSM 


4891 
990S 

SfTSI 

9071 
9193 


9191 
9479 


XVk. 


109  50  44 
71  31  50 
49  51  99 

69  53  57 
87  53  51 

116  53  51 
85  94  47 

49  13  :io 
99  34  13 
48  46  90 
74  49    9 

99  98  47 
56  30  19 
39  6  13 
34  98  19 
61  34  91 

113  39  98 

70  55  39 
53  99  9 
34  I  15 
48  19  39 

85  95  13 

67  56  48 
48  31  59 
34  49    9 

99  53  45 
89  93  38 
63  1.34 
91  33  47 

31  6  36 
46  :)0  39 

65  9  18 

86  36  46 

43    4  51 

53  4  35 
74  11    6 

54  43  44 
41  59  57 
(fi  11  38 

103  94    9 

66  4    9 

50  41  46 
91    3  16 


P.L. 

Diff. 


S40e 


9944 

syTo 


SS4I 


9979 
9199 


•199 


XVIIP>- 


•199 
9189 
9949 

9919 
9919 


9979 


9797 

9097 
9199 


9997 
9&3ft 
9111 


3315 
9319 


104  3a(3S 
73  15  14 
41  19  13 
61  8  38 

86  16  93 

118  39  57 

87  9  45 
44  0  0 
97  54  I 
46  59  37 
73  10  18 

101  14  59 

58  17  59 
40  53  39 
39  40  97 

59  54  96 

115  95  59 
79  44  7 
55  17  97 
35  49  58 
4639    3 


44  33  17 

51  37  47 
79  39  40 

56    9  45 

40  33  II 

60  43  49 

101  50  33 

67  98  3 
49  17  5.) 
89  31  51 


P.L. 

Dift 


87  13  58 

•199 

69  45  19 

•199 

50  90  59 

9194 

33    8  53 

9999 

101  41  55 

9919 

84  11  38 

9994 

64  49  53 

9910 

19  55  57 

9979 

33  37  99 

9969 

45  94  10 

44ftft 

63  30  31 

9991 

85    9  14 

9914 

9851 

9979 
•193 


•199 


9109 


3597 
9134 
9854 


3345 
90^ 


XXlk. 


I0^96  3r 
74  58  51 
39  39  55 
5993    8 

84  38  44 

190  96  11 

88  54  53 
45  46  41 
96  13  44 

45  19  44 
71  31  18 

103  1  9 

60  5  53 

49  41  14 

30  59  98 

58  14  94 

117  19  99 
74  39  45 
57  5  49 
37  38  44 
44  51  33 

89  9  41 
71  3:)  49 

59  9  43 

31  98  59 

103  99  58 

85  5!l  30 
66  38  5 
18  18  44 

34    7  591 
44  19  38 

61  59  17 
83  98    4 

46  1  94 

50  11  44 
71    8  39 

57  35  98 

39  14  :» 

59  16  14 

100  17  15 

68  51  49 

47  54  34 

88    0  40 


P.L. 

ef 
Die 


9577 
9319 
9949 


•537 
9957 


9919 


9919 
9547 


9191 
•i09 
9109 


•191 
•900 

•199 


9919 
9710 


45M 
9979 
II 


9117 
9944 


9158 
9807 


3377 


198 


NOVEMBER,  1895. 


xvn 


ORE 

BKWIGH  MKAN  TIMB. 

LUNAR  DISTANCES. 

HMMsMDIneUiB 

Noon. 

P.L. 

DUt 

fllh. 

P.I.. 
•f 

DUt 

Vlfc. 

F.L. 

£Xk 

P.L. 
of 

DiC 

'Zt 

Sun 

W. 

70  15    S 

S51 

71^3^  2f 

sno 

73    121 

9979 

74**  d^  }S 

93M 

aPepbsi 

E. 

46  3!  51 

3410 

45    9  46 

9445 

43  48  20 

9100 

42  27  36 

9091 

aAnetis 

E. 

86  29  43 

807t 

,84  59    0 

9000 

83  28  29 

•"• 

81  58  II 

23 

Soif 

W. 

81  IS  32 

MS 

82  37  20 

900 

8359    0 

9430 

85  20  33 

9440 

aArietis 

E. 

74  29  26 

9047 

73    0  11 

9059 

71  31    4 

9000 

70    2    6 

9006 

Aldebaran 

E. 

105  52  40 

9100 

101  24  33 

9100 

102  56  33 

9114 

101  28  40 

9118 

24 

Sun 

W. 

92    6  41 

9400 

93  27  40 

9€n 

94  48  36 

9474 

96    9  29 

9476 

aAqiiilsD 

W. 

43  5 .2    9 

40« 

44  49  16 

4880 

45  47  42 

4797 

46  47  21 

4716 

a  Arietis 

£. 

62  38  56 

9001 

61  10  35 

90M 

59  42  18 

9007 

58  14    5 

9100 

Aldebaran 

£. 

94  10  32 

9197 

92  43    7 

9190 

91  15  45 

9141 

89  48  25 

9149 

25 

Sun 

W. 

102  53  33 

9470 

104  14  21 

9477 

105  35  11 

9470 

106  56    2 

9473 

aAquilie 

W. 

52    1  20 

4380 

53    652 

4330 

54  13  11 

4960 

55  20  15 

4943 

aArietis 

£. 

50  53  38 

9100 

49  25  38 

9100 

47  57  38 

9100 

46  29  38 

3106 

Aldebaran 

E. 

82  32  10 

9140 

81    4  56 

9140 

79  37  42 

9144 

78  10  26 

9143 

26 

Sun 

W. 

113  41    4 

94S0 

115    2  17 

9459 

116  23  35 

9440 

117  44  59 

9440 

oAquilo 

W. 

61    5  29 

4001 

62  16  18 

4090 

63  27  38 

9066 

64  39  29 

9000 

Fomalhaut 

W. 

33  37  46 

4110 

34  47  38 

4090 

35  58  49 

9054 

37  11   14 

o  Arietb 

E. 

39    9  31 

9105 

37  41  27 

9104 

36  13  22 

9109 

34  45  16 

3100 

Aldebaran 

E. 

70  53  35 

9131 

69  26    3 

3190 

67  58  28 

9195 

66  30  49 

3191 

Pollux 

E. 

113  40  54 

3050 

112  11  50 

906O 

110  42  39 

9045 

109  13  22 

3030 

27 

Sun 

W. 

124  33  44 

3407 

125  55  53 

3400 

127  18  10 

9391 

128  40  37 

3383 

otAquiln 

W. 

70  45  33 

3833 

72    0    1 

3811 

73  14  52 

9790 

74  30    5 

970 

Fomalbaiit 

W. 

43  28  33 

3030 

44  46  35 

3580 

46    5  21 

36S9 

47  24  48 

3510 

Aldebaran 

£. 

59  11  20 

9101 

57  43  11 

3090 

56  14  56 

9001 

54  46  36 

3007 

Pollux 

E. 

101  44  58 

3004 

100  14  50 

9007 

98  44  33 

9088 

97  14    5 

9060 

JUPITBE 

E. 

119  26  45 

9090 

117  56  31 

9009 

116  26    8 

9063 

114  55  34 

9074 

28 

a  AquilfB 

W. 

80  51  15 

3070 

82    825 

3063 

83  25  51 

9648 

84  43  34 

9634 

Fomalhaut 

W. 

54  11  14 

3380 

55  34  10 

3330 

56  57  36 

3314 

58  21  31 

9991 

Aldebaran 

E. 

47  23  36 

3067 

45  54  46 

3065 

44  25  53 

9009 

42  56  57 

9061 

Pollux 

E. 

89  :i8  59 

0030 

88    7  21 

9099 

86  35  31 

9019 

85    327 

9901 

JUPITEE 

E. 

107  19  50 

9008 

105  48    4 

9016 

104  16    5 

9005 

102  43  52 

9604 

29* 

a  Aquiln 

W. 

91  15  46 

3579 

92  34  51 

3509 

9354    7 

9659 

95  13  33 

9545 

Fomalhaut 

W. 

65  27  43 

3183 

66  54  12 

3163 

68  21    5 

3ie 

09  48  20 

9197 

aPegasi 

W. 

43  44    6 

3310 

45    7  55 

3983 

46  32  26 

3946 

47  57  38 

3915 

Aldebaran 

E. 

35  32  20 

3073 

34    3  37 

3080 

32  35    3 

3001 

31     6  42 

3I€5 

Pollux 

E. 

77  19  40 

9645 

75  46  11 

9835 

74  12  28 

9609 

72  38  29 

9611 

JOPITBE 

E. 

94  59  17 

9838 

93  25  38 

9695 

91  51  43 

9614 

90  17  33 

9809 

Regulus 

E. 

114  11  51 

9640 

112  38  15 

9698 

111    4  23 

9616 

109  30  16 

9605 

30 

otAquilfB 

W. 

101  52  34 

3510 

103  12  37 

9616 

104  32  43 

3516 

105  52  49 

3517 

Fomalhaut 

W. 

77    9  56 

3043 

78  39  15 

3097 

80    8  54 

3013 

81  38  51 

9008 

ciPegasi 

W. 

55  12  45 

3070 

56  41  24 

3069 

58  10  33 

9090 

59  40  10 

3000 

Pollux 

E. 

64  44  46 

9753 

63    9  15 

9740 

61  33  28 

9790 

50  57  26 

9716 

JUPITBB 

£. 

82  22  48 

0741 

80  47    3 

9790 

79  11    2 

9n7 

77  34  45 

9704 

Regulus 

E. 

101  35  49 

9744 

100    0    8 

9739 

96  24  11 

9791 

96  47  59 

9708 

xvin. 


NOVEMBER,  1895. 


199 


OBEBNWIOH  MBAN  TIMB. 

LUNAB  DIBTANCEa 

VMMMd  Dlrdotioa 
ofOIOook 

Midnight. 

P.L. 

•r 

XVk. 

P.L. 
of 

DilL 

XVUlh. 

P.L. 

of 

DilL 

XXIk. 

P.U 
of 

uu 

Suit 

W. 

7^  4^  if 

33M 

7/   tf  13 

3400 

7131.2$ 

9400 

79  5^3$ 

3417 

aPe^asi 
aArietis 

E, 

41    7  35 

9504 

39  48  21 

3010 

38  29  57 

0080 

37  12  27 

3713 

£. 

80  28    4 

SOH 

78  58    9 

3089 

77  28  24 

0031 

75  58  50 

3098 

23 

Sum 

W. 

86  41  58 

a«9i 

88    3  17 

3458 

89  24  30 

3401 

90  45  38 

3405 

a  Arietia 

£. 

68  33  15 

ana 

67    4  31 

3078 

65  35  54 

3089 

64    7  22 

3087 

Aldvbaran 

£. 

100    0  52 

3I« 

98  33  10 

3197 

97    533 

3131 

9538    1 

3133 

21 

Sim 

W. 

»7  30  20 

HP 

98  51  10 

3470 

100  11  58 

3480 

101  32  45 

3479 

a  Aqiiilo 

W. 

47  48    8 

400 

48  49  59 

4680 

49  52  51 

4500 

50  56  39 

4446 

a  Arietia 

£. 

56  45  55 

0109 

55  17  48 

0104 

53  49  43 

3106 

52  21  40 

3108 

Aldebaran 

E. 

88  21    8 

3144 

86  53  52 

3140 

85  26  38 

3148 

83  59  24 

3148 

35 

S09 

W. 

108  16  56 

0471 

109  37  52 

3400 

110  58  52 

3404 

112  19  56 

3481 

a  Aqiiilv 

W. 

56  28    1 

4900 

57  36  27 

4150 

58  45  32 

4191 

59  55  13 

4066 

aArietia 

E. 

45    1  38 

0107 

43  33  37 

0107 

42    5  36 

3108 

40  37  34 

3106 

AldeLiaraD 

E. 

76  43    0 

0149 

75  15  50 

*    3130 

73  48  28 

3137 

72  21    3 

3134 

26 

Soir 

W. 

119    6  30 

0400 

120  28    7 

0498 

121  49  52 

3409 

123  11  44 

0415 

a  Aquil» 

W. 

65  51  48 

00» 

67    4  35 

3808 

68  17  49 

3880 

69  31  29 

3608 

Fomalhaut 

W. 

38  24  46 

0897 

39  39  20 

sni 

40  54  52 

3791 

42  11   17 

3873 

a  Arietii\ 

E. 

33  17    9 

0109 

31  49    2 

3103 

30  20  55 

3183 

28  52  49 

3106 

Aldebaran 

E. 

65    3    5 

0118 

63  35  17 

3113 

62    7  23 

3108 

60  39  24 

3106 

Pollux 

E. 

107  43  57 

0030 

106  14  25 

3098 

104  44  45 

3010 

103  14  56 

3019 

27 

SU9 

W. 

130    3  13 

8374 

131  25  59 

3385 

132  48  55 

3367 

134  12     1 

3348 

a  AqiiibB 

W. 

75  45  40 

3740 

77    1  35 

3730 

78  17  50 

3713 

79  34  23 

3006 

Foinalhaut 

W. 

48  44  54 

3483 

50    5  37 

3461 

51  26  56 

3491 

52  48  49 

3309 

Aldebaran 

E. 

53  18  10 

3088 

51  49  39 

3078 

50  21    3 

3074 

48  52  22 

3070 

Pollux 

E. 

95  43  27 

9071 

94  12  38 

9089 

92  41  37 

9B69 

91  10  24 

9049 

JuriTBK 

E. 

113  24  49 

9000 

111  53  52 

9068 

110  22  44 

9948 

108  51  23 

9830 

28 

a  Aquil» 

W. 

66    1  32 

0090 

87  19  45 

0007 

88  38  12 

3684 

89  56  53 

3663 

Fomalbaut 

W. 

59  45  53 

3908 

61  10  42 

0948 

62  35  57 

3994 

64     1  38 

3904 

Aldebaran 

E. 

41  28    0 

0080 

39  59    2 

3001 

38  30    5 

3063 

37     1  10 

3087 

Pollux 

£• 

83  31  10 

9801 

81  58  39 

9000 

80  25  54 

9800 

78  52  54 

9667 

JopiTKa 

£• 

101  11  26 

9683 

99  38  46 

9879 

98    5  51 

9000 

96  32  41 

9849 

29 

a  AquiUa 

W. 

9633    7 

3637 

97  52  50 

3539 

99  12  39 

3580 

100  32  34 

3689 

Foroalhaul 

W. 

71  15  57 

3100 

72  43  56 

3081 

74  12  16 

3075 

75  40  56 

3058 

aPenai 
Aldebaran 

W. 

49  23  29 

3164 

50  49  57 

3156 

52  17    0 

3198 

53  44  36 

3101 

£. 

29  38  39 

3194 

28  10  58 

3148 

26  43  46 

317V 

25  17  11 

3990 

Pollux 

£. 

71    4  15 

9790 

69  29  46 

9787 

67  55     1 

9775 

66  20     1 

9784 

JupiTxa 

£. 

88  43    8 

9790 

87    8  27 

9778 

85  33  30 

9788 

m  58  17 

9753 

Regulua 

£. 

107  55  54 

9799 

106  21  16 

• 

8781 

104  46  23 

9780 

103  11   14 

9758 

80 

a  AquiUa 

W. 

107  12  54 

9610 

108  32  57 

3083 

109  52  56 

3590 

III   12  49 

3636 

Fomalbaut 

W. 

83    9    6 

9986 

84  39  38 

9071 

86  10  27 

9956 

87  41  32 

9948 

aPegaai 

W. 

61  10  15 

9986 

62  40  46 

9986 

64  II  42 

fi»48 

65  43    3 

9997  1 

Pollux 

£. 

58  21    8 

9706 

56  44  35 

9083 

55    7  46 

9889 

53  30  42 

9070 

JupiTxa 

E. 

75  58  11 

9809 

74  21  21 

9081 

72  44  16 

9080 

71     6  54 

9057 

Eegulua 

E. 

95  11  30 

9000 

93  34  45 

9004 

91  57  44 

9079 

90  20  27 

8001 

£00 


IMBCSMHEft.  1«9l 


*TJf.  J 

Muti.  3; 

llMl-  ^ 

Tunc-  ^ 


*• 
V 


HUM.  '  ^4 


5^ 
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»1 


n   4 
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I 


I 
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VJHtt 
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I 
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tf 
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23  10  333 
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4-7^ 
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11.03 
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iWwJ,    32 


M  K.I9 


1€  17.lt 
l€  r7:21 
16  17^1 


€  n 

€  17 
6 


6  17.75 
6  17.S 

€  17.90 
€  17J7 
€  laOft 

6  laio 
6  iai6 
6  ia2i 

6  ia26 

6  laso 

6  1&33 

6  18.36 
6  ia39 
6  ia40 

6  ia4i 


16  ia42 


.74 


7Uti 


71.11 
71.14 

7Ln 


71J24 
71J2S 
7L26 

71J27 
7L27 
7LS7 

71JS6 
71JS4 


71.20 
71.17 
71.14 
7L11 

71.07 


t  15^1 


1  i    IJM3  I 


8M74 


7  3U8t 


7      ^M9  I 

€37jn 

€  tJis; 

S4iU65' 
S  1L96, 
4  ASt! 

4  I3jG8^ 

344»j 
3  1434? 


2  44.73: 
2  14j»', 
1  44JS3 

1  14^1 

0  44ao 

0  14.ffi 


KI4I 

l.UBt 

1.174 


0  15.07 
044^6 

1  1451 

1  43.96 

2  13J26 

2  42.30 

3  11.06 

3  3938 


.tM 


.944 


.951 


.947 


.943 


.9t4 

.915 
.905 
.193 
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•«■ 


AT  GBEBNWIOH  MEAN  NOON. 


t 

i 


SUN. 

Mon. 

Tiies. 

WecL 
Thar. 
Frid. 

Sat. 

su2r. 

Mon. 

Taes. 
Wed. 
Thur. 

Prid. 

Sat. 

SUIT. 

Moo. 
Tues. 
Wed. 

TUar. 
Frid. 
Sat. 

BON. 

Mon. 

Taes. 

Wed. 
Thur. 
Frid. 

Sat 
SUN. 
Mon. 
Taes. 

Wed. 


4 
8 

I 


1 
2 
8 

4 
5 
6 

7 
8 
9 

10 
U 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

82 


THB  SUITS 


Bight 


16  29  31.85 
16  33  51.20 
16  38  11.16 

16  42  31.74 
16  46  52.90 
16  51  14.61 

16  55  36.87 

16  59  59.65 

17  4  22.92 

17  8  46.64 
17  13  10.80 
17  17  35.35 

17  22  0.27 
17  26  25.53 
17  30  51.08 

17  35  16.89 
17  39  42.92 
17  44    9.13 

17  48  35.49 
17  53     1.96 

17  57  28.49 

18  1  55.06 
18  6  21.62 
18  10  48.14 

18  15  14.59 
18  19  40.92 
18  24    7.12 

18  28  33.14 
18  32  58.97 
18  37  24.56 
18  41  49.89 

18  46  14.94 


BiCfor 
IHoar. 


• 
0.793 

0^19 

0^5 

0.860 
0.893 
0.016 

0.938 
0.959 
0.979 

0.996 
1.015 
1.031 

1.045 
1.056 
1.070 

i.oeo 

1.068 
1.095 

1. 100 
1.104 
1.106 

1.107 

I. too 

1.103 

1.098 
1.099 
1.066 

1.079 
1.071 
1.061 
1.050 


11.037 


AppATCBl 


S.  21  4i  S5Jt 

21  58  41.8 

22  7  22.1 

22  15  87.3 
22  23  26.6 
22  80  49.9 

22  37  46.8 
22  44  17.2 
22  50  20.7 

22  55  57.8 
28  1  6.8 
28    5  48.8 

28  10  3.8 
28  18  50.2 
28  17    9.2 

28  20  0.2 
28  22  23.2 
28  24  18.0 

28  25  44.6 

23  26  43.0 
28  27  13.1 

28  27  14.9 
28  26  48.4 
28  25  53.6 

23  24  30.6 
28  22  39.4 
28  20  20.0 

28  17  82.6 

28  14  17.2 

28  10  83.9 

28  6  22.8 

S.  28     1  44.0 


DtClbr 
1 


-^.98 
99.93 
SI. 17 

-SO.  10 
10.01 
17.09 

-16.69 
15.71 
14.50 

-13.46 
19.39 
11.16 

«I0.03 
6.87 
7.71 

-6.54 
6.37 
4.90 

-  3.09 
1.84 

-  0.66 

4-0.51 
1.69 

9.87 

4-  4.05 
5.99 
6.39 

4-  7.56 

a79 

9.88 

11.04 

4-19.19 


Xqwitlaaor 


▲d4«d  to 


SnbtrMtod 
from 
TtnM. 


10  50.26 
10  27.47 
10    4.06 

9  40.0$ 
9  15.45 
8  50.29 

8  24.59 
7  58.37 
7  81.66 

7  4.50 
6  86.90 
6    8.91 

5  40.54 
5  11.84 
4  42.85 

4  13.60 

8  44.13 
8  14.48 

2  44.67 
2  14.77 

1  44.79 

# 

1  14.79 
0  44.78 
0  14.82 


0  15.07 

0  44.84 

1  14.48 

1  48.95 

2  18.21 
2  42.25 
8  11.02 

8  89.51 


DlCibr 
1 


0.936 
0.969 
0.968 


.013 
.057 
.060 

.069 
.103 
.199 

.141 
.158 
.174 

.189 
.909 
.913 


.939 
.939 

.944 
.948 
.950 

.950 
.949 
.947 

.943 
.938 
.931 

.994 
.915 
.904 
.193 


1.180 


Blffhl 


of 


6  40  22.11 

6  44  18.67 
6  48  15.28 

6  52  11.79 

6  56    8.34 

7  0    4.90 

7  4  1.46 
7  7  58.02 
7  11  54.58 

7  15  51.14 
7  19  47.70 
7  28  44.26 

7  27  40.81 
7  31  37.87 
7  35  33.93 

7  39  30.49 
7  43  27.05 
7  47  23.61 

7  51  20.17 
7  55  16.73 

7  59  13.28 

8  8  9.84 
8  7  6.40 
8  11     2.96 

8  14  59.52 
8  18  56.06 
8  22  52.64 

8  26  49.20 
8  30  45.76 
8  34  42.32 
8  38  38.87 


18  42  35.43 


Votm^-Tk«  MiBlftUifQetor  for  ta—a  noon  auy  be  MsamM  tho  mw^  m  th»t  for  *ppM«oi  oooa. 

The  »ign  ^  preflxoil  to  the  hourly  eluuife  of  dooUoAtioo  indloAtM  that  woath  dedliuulotto 
art  iuern—liigi  Iho  sign  -f  indloalM  that  toalh  dooUDAtiou  aro  daei—a Ing, 
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HI 


AT  OBBENWIOH  MBAH  HOOK. 


I 

I 

e 


I 
I 

e 


THE  SUITS 


TXUX  LOVOITUIIM. 


DtC 
1 


LAXXTUBK. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


335 
336 
837 

338 
339 
340 

341 
342 
343 

344 
345 
346 

347 
348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 

362 
363 
364 
365 

866 


249  5  21.6 

250  6  12J2 

251  7    8.8 

252  7  56.6 

253  8  50.6 

254  9  45.7 

255  10  42.1 

256  11  39.7 

257  12  38.6 

258  18  88.6 

259  14  39.6 

260  15  41.8 

261  16  45.0 

262  17  49i2 

263  18  54.1 

264  19  59.8 

265  21    6.1 

266  22  13.0 

267  23  20.4 

268  24  28.0 

269  25  36.0 

270  26  44.1 

271  27  52.4 

272  29    0.7 

273  30    9.0 

274  31  17.4 

275  32  25.7 

276  38  34.0 

277  34  42.3 

278  35  50.7 

279  36  59.0 

280  88    7  J^ 


4  30.0 

5  20.4 

6  11.8 

7  4.5 

7  58.3 

8  53J2 

9  49.4 

10  46.8 

11  45.5 

12  45.3 

13  46.1 

14  48.1 

15  51.1 

16  55.2 

17  59.9 

19  5.4 

20  IIJ^ 

21  18.2 

22  25.4 

23  32.8 

24  40.6 

25  48.5 

26  56.6 

28  4.7 

29  12.8 

30  21.0 

31  29.1 

82  37.2 
33  45.3 
84  53.5 
36     1.6 

87    9.9 


5^06 
68.13 
58.18 


S2.97 
52.33 

68.37 
68.43 

58.48 

58.53 
58.57 
58.61 

58.65 
68.69 
58.78 

58.75 
58.78 
58.80 

58.82 
58.83 
52.84 

52.85 
52.85 
58.85 

52.85 
52.85 

52.85 

58.% 
58.85 
58.85 
68.85 


158.85 


+  0.80 
0.79 
0.74 

+  0.68 
0.59 
0.47 

+  0.34 

0.21 

+  0.08 

-0.04 
0.15 
0.24 

-0.31 
0.35 
0.36 

-0.34 
0.28 
0.21 

-0.11 

+  0.01 

0.14 

+  0.28 
0.39 
0.51 

+  0.61 
0.68 
0.74 

+  0.76 
0.76 
0.72 
0.66 

+  0.57 


9.9937472 
9.9986805 
9.9986164 

9.9935549 
9.9934958 
9.9934392 

9.9933849 
9.9933327 
9.9932828 

9.9932350 
9.9931890 
9.9981449 

9.9981024 
9.9930616 
9.9930225 

9.9929848 
9.9929488 
9.9929144 

9.9928815 
9.9928503 
9.9928210 

9.9927935 
9.9927680 
9.9927447 

9.9927237 
9.9927050 
9.9926889 

• 

9.9926756 
9.9926650 
9.9926571 
9.9926521 

9.9926500 


-88.3 
86^ 


84.1 
83.1 


81.3 
80.4 

-19.5 
18.8 
l&l 

-17.4 
16.7 
16.0 

-15.3 
14.7 
14.0 

-13.4 
18.6 
11.8 

-10.9 

10.0 

9.1 

-8.8 
7.8 
6.1 

-5.0 
3.9 
8.7 
1.5 

-  0.8 


—Tht  Biimb«n  Ib  tittmmm  A  wuMiiiad  to  tlw  true  eqalaoz  of  tlM  4«to|  Ib 
eqvlaoK  «f  Jaaaarj  •'.4l 


•otaaa  Vto 


7  18  25.87 
7  14  29.95 
7  10  34.04 

7  6  88.13 
7  2  42J22 
6  58  46.30 

6  54  50.39 
6  50  54.48 
6  46  58.57 

6  43  2.65 
6  39  6.74 
6  85  10.83 

6  31  14.91 
6  27  19.00 
6  23  23.09 

6  19  27.18 
6  15  31.26 
6  11  35.35 

6  7  39.44 
6  3  43.52 
5  59  47.61 

5  55  51.70 
5  51  55.78 
5  47  59.87 

5  44  8.96 
5  40  a04 
5  36  12.18 

5  32  16J22 
5  28  20.30 
5  24  24.39 
5  20  2a48 

5  16  82.57 


DlCftrl 

—  9'.6B96i> 

<Tibl»IU 
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OBBBNWIOH  HflAN  TIMB. 

d 

a 

THBMOOirS 

5 

1 

8BUIDIAHXTSIL 

HOBIZOMTAL  PARALLAX. 

XTPPBR  TRANSIT. 

AGS. 

VOOB. 

IfidBigbt. 

VOOB. 

Diff.  Ibr 
IHmv. 

ICldali^*. 

DlAfor 
1  Hoar. 

HtridUaof 
Oreenwfteb. 

DMt  for 
1  Hoar. 

VOMI. 

1 

2 
8 

15  27'!2 
15  36.6 
15  45.4 

15  82'!0 
15  41.1 
15  49.8 

56  8^2 

57  10.8 
57  42.9 

1.40 
1.^ 

56'  53''.7 
57  27.8 
57  57.8 

4-1.44 
1.34 
1.16 

k      m 

11  80.0 

12  27.6 
18  27.4 

9.39 
«.46 
9.60 

d 

14.8 
15.8 
16.8 

4 
5 
6 

15  52.9 

15  59.0 

16  8.6 

15  56.1 

16  1.5 
16    5.4 

58  10.5 
58  82.9 
58  50.0 

4-1.06 
0.89 
0.60 

58  22.4 
58  42.1 
58  56.6 

40.93 
0.71 
0.50 

14  27.0 

15  24.8 

16  18.2 

9.46 
«.39 
9.18 

17.8 
18.8 
19.8 

7 
8 
9 

16    6.9 
16    9.0 
16    9.7 

16    8.0 
16    9.4 
16    9.6 

59    2.0 
59    9.1 
59  12J2 

•M).40 

0.91 

40.03 

59    6.2 

59  11.2 

•59  12.0 

40.30 
40.13 
-0.06 

17    9.0 

17  57.4 

18  44.9 

9.06 
1.99 
1.98 

20.8 
21.8 
22.8 

10 
11 

12 

16    9.3 
16    7.6 
16    4.4 

16    8.6 
16    6.2 
16    2.8 

59  10.7 
59    4.5 
58  58.0 

-0.15 
0.37 
0.60 

59    8.8 
58  59.5 
58  45.1 

-0.96 
0.48 
0.73 

19  82.8 

20  22.6 

21  15.1 

9.03 
9.19 
9.96 

28.8 
24.8 
25.8 

13 
14 
15 

15  59.7 
15  53.3 
15  45.3 

15  56.7 
15  49.5 
15  40.9 

58  35.6 
58  12.0 
57  42.8 

-0.85 
I.IO 
1.33 

58  24.6 
57  58.1 
57  26.4 

-0.98 
1.99 
1.41 

22  10.8 
28    9.0 

6 

9.38 
9.46 

26.8 
27.8 
28.8 

16 
17 
18 

15  36.1 
15  26.2 
15  16.3 

15  31.2 
15  21.2 
15  11.5 

• 

57    9.0 
56  82.6 
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Mil 

48  35    6 

MIO 

VBHcrt 

E. 

60  93  56 

MM 

58  46    6 

MM 

57    9  16 

MM 

55  33  36 

99M 

BATOftll 

E. 

75  30  43 

M78 

73  36  37 

MTU 

71  53  30 

MM 

70    8  31 

«3fM 

M4M 

E. 

88  18  II 

M6I 

8638    8 

MM 

84  58    3 

M47 

83  17  54 

9M6 

Bow 

E. 

106  55  50 

MM 

105  18  10 

MU 

103  40  37 

MM 

103    3  43 

9IS0 

6 

AMabma 

W. 

04  38  48 

MH 

96    756 

MM 

97  53    5 

MM 

99  36  14 

mn 

Pdlluz 

w. 

51  34  S3 

MI9 

58  10    5 

Mil 

54  55  48 

MIO 

56  41  3:) 

93M 

iOPITBA 

w. 

38  57  55 

MM 

:)5  44     1 

MM 

87  30    8 

MM 

39  16  17 

9M9 

Biiica 
Yxinit 

E. 

39  36    7 

MM 

37  50  16 

MM 

36    4  35 

MC6 

34   18  34 

t3M 

E. 

47  28  43 

ffTM 

45  53    5 

ffTM 

44  15  33 

97M 

43  :i9    4 

9713 

Batoui 

E. 

61  37  33 

MM 

50  48  34 

M78 

57  59  17 

9378 

56  15  II 

1CV« 

Mam 

E. 

74  56  56 

MM 

78  16  43 

MM 

71  36  37 

MM 

69  56  13 

9&4« 

Bw 

E. 

98  58  39 

M«4 

93  15  84 

MM 

90  37  38 

M4) 

88  59  41 

MO 
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• 

iL»T 

flffW, 

GBBBNWIOH  MBi 

LUNAR  DISTANOKa 

• 

Hmbo  »Bd  DlroeftloB 
of  OtadMi. 

Noon. 

of 

vm. 

mil* 

P.L. 
of 

IMC 

Vlfc. 

P.L. 

Die: 

n^ 

P.  JL 
of 

iMflr. 

9 

Pollux 

W. 

5l27'l§ 

S30S 

6^  1^    6 

9308 

6f  56  5S 

9909 

6§44  41 

9907 

JuPfTBK 

W. 

41    2  28 

9991 

42  48  40 

9991 

44  34  53 

909 

46  21     7 

9990 

Vbnoi 

E. 

41    241 

«7J7 

39  26  24 

9793 

87  50  15 

9799 

36  14  14 

9737 

SATuaif 

E. 

54  31    7 

9881 

52  47    5 

9384 

51    3    7 

9988 

49  19  12 

9380 

Mars 

E. 

68  15  57 

9M9 

66  35  42 

9M3 

64  55  26 

950 

63  15  14 

9543 

Sujf 

E. 

87  21  44 

9849 

85  43  46 

9849 

84    548 

9849 

82  27  50 

9849 

10 

Pollux 

W. 

72  33  43 

9989 

74  19  30 

9980 

76    5  16 

9918 

77  51     1 

9311 

JUPITBR 

W. 

55  12  20 

908 

56  58  34 

999J 

58  44  47 

9991 

60  31     0 

9999 

Regulus 

W. 

a5  38  34 

9909 

37  24  30 

9399 

39  10  26 

93M 

40  56  20 

9304 

Mars 

E. 

54  54  24 

9560 

53  14  20 

9551 

51  84  18 

9999 

49  54  19 

9556 

Suif 

E. 

74  18    6 

9818 

72  40  12 

9848 

71    2  19 

9647 

69  24  28 

9849 

11 

Pollux 

W. 

86  39  21 

9319 

88  24  54 

9398 

90  10  24 

9909 

91  55  51 

9394 

JCPITBR 

W. 

69  21  39 

9996 

71    7  41 

9300 

72  53  40 

9309 

74  39  36 

9304 

Regulus 

W. 

49  45  25 

9319 

51  31    7 

9314 

53  16  46 

9318 

55    2  22 

8318 

Bun 

E. 

61  15  49 

9680 

59  38  15 

9689 

58    0  44 

9889 

56  23  17 

9689 

13 

Pollux 

W. 

JOO  42    8 

9349 

102  27    9 

9344 

104  12    5 

9947 

105  56  56 

9358 

JOPITKR 

W. 

83  28  23 

9319 

85  13  56 

9399 

86  59  23 

9398 

88  44  45 

9330 

Regulus 

W. 

63  49  25 

9333 

65  34  36 

9337 

67  19  42 

9341 

69    4  42 

9345 

SCN 

E. 

48  17  20 

9698 

46  40  27 

9605 

45    3  41 

9701 

43  27    3 

9708 

13 

JOPITKR 

W. 

97  30    2 

9353 

99  14  44 

9950 

100  59  18 

8384 

102  43  44 

9071 

Regulus 

W. 

77  48    6 

9360 

79  32  25 

9375 

81  16  36 

9388 

83    0  39 

9387 

Sun 

E. 

35  26  15 

9748 

33  50  39 

9750 

32  15  17 

9700 

30  40    9 

9789 

17 

Sim 

W. 

15  31  58 

9999 

16  57  33 

3913 

18  23  27 

9903 

19  49  33 

3197 

Fomnlhaut 

E. 

53  16  10 

3153 

51  49    4 

3186 

50  22  38 

9993 

48  56  56 

3960 

a  Pegusi 

E. 

74  16  52 

9900 

72  44  45 

9996 

71  12  59 

9049 

69  41  34 

9961 

18 

Son 

W. 

27    038 

3908 

28  26  38 

9915 

29  52  29 

9993 

31  18  11 

3939 

Fomalhnut 

E. 

42    0  57 

3508 

40  40  39 

9567 

39  21  29 

9635 

38    3  32 

3700 

a  Pegasi 

E. 

62  10  17 

3057 

60  41  15 

3079 

59  12  40 

9101 

57  44  32 

3194 

19 

Son 

W. 

38  23  55 

3981 

39  48  29 

9991 

41  12  51 

330] 

42  37    1 

3311 

a  Pegasi 

E. 

50  31     8 

3953 

49    6    2 

9984 

47  41  32 

3318 

46  17  39 

3349 

a  Anetis 

E. 

90  56  14 

9880 

89  23  41 

9901 

87  51  23 

9919 

86  19  19 

9994 

20 

Son 

W. 

49  34  57 

3381 

50  57  58 

3370 

52  20  49 

3379 

53  43  29 

3367 

a  Arietis 

E. 

78  42  26 

9975 

77  11  42 

9085 

75  41  11 

9994 

74  10  51 

3004 

Aldeliaf^n 

E. 

110    6  43 

3038 

108  37  17 

9045 

107    8    0 

3053 

105  38  53 

9060 

21 

Sun 

W. 

60  34  28 

3497 

61  56  14 

3434 

63  17  52 

3440 

64  39  23 

3448 

aAquilfs 

W. 

41     8  49 

5960 

42    2  26 

5137 

42  57  a5 

6095 

43  54  11 

4999 

a  Anetis 

E. 

66  41  56 

3045 

65  12  39 

3059 

63  43  31 

3090 

62  14  31 

3085 

Aldebaran 

E. 

96  15  33 

9008 

96  47  18 

3109 

95  19  11 

3109 

93  51  11 

3114 

22 

Son 

W. 

71  25  28 

3480 

72  46  27 

3479 

74    7  22 

3474 

75  28  15 

3477 

aAqnilfs 

W, 

48  55  41 

4530 

49  59    7 

4488 

51    3  27 

4414 

52    8  36 

4389 

a  Arietis 

E. 

54  51  22 

3009 

53  23    3 

3097 

51  54  50 

3101 

50  26  41 

3105 

Aldebaran 

E. 

86  32  44 

9138 

85    5  18 

9140 

83  37  57 

3143 

82  10  39 

3148 

XVL 
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9 

HMBeaa4DlrMtloa 

« 

Midnight. 

P.L. 
of 

INff. 

XVfc. 

P.L. 

of 

Dlft 

xvnih. 

P.L. 

of 
Die 

XXlb. 

F.L. 

of 
IMff. 

Pollux 
Jupiter 

VXNOS 

Saturn 
Mars 

Son 

W. 
W. 
£. 
K. 
£. 
E. 

65  30  35 
48    7  31 
34  88  33 
47  35  33 
61  a5     1 
80  49  53 

007 

9740 

SM4 
iM3 

ef  16  19 

49  53  36 
33    3  44 
45  51  36 
59  54  49 
79  11  55 

tMe 

9999 

9756 
8396 
9M6 
9943 

69    2    if 
51  39  51 
31  27  17 
44    7  56 
58  14  39 
77  33  58 

9399 

9989 
9790 
9401 
9640 
9043 

70  47  55 
53  '^^\    6 
39  53    5 
43  34  33 
56  31  30 
75  56    3 

9306 
9990 

9779 
9406 
9548 
9043 

10 

Pollux 
JoriTBR 
ReguluR 
Mars 

Son 

W. 
W. 
W. 
E. 
E. 

79  36  45 
62  17  11 
42  42  13 
48  14  34 
67  46  39 

tilt 
t»3 
SMS 
tB6S 
tIftS 

81  32  27 
64    3  31 
44  38    4 
46  34  33 
66    853 

tll3 
t894 
tl07 
9B99 
9959 

83    8    7 
65  49  29 
46  13  53 
44  54  46 
64  31     8 

9316 
9990 
9309 
9S00 
9«6 

84  5.)  45 
67  :i5  35 
47  59  40 
43  15    4 
ez  53  37 

tllO 
9B97 
9310 
9S70 
9067 

11 

Pollux 

JOPITBR 

Regulus 

Son 

W. 
W. 
W. 
£. 

93  41  15 
76  25  29 
56  47  55 
54  45  55 

t997 
t»7 

tail 

tSTt 

95  96  85 
78  11  18 
58  83  24 
53    838 

9331 
«309 

9194 
t979 

97  11  50 
79  57    4 
60  18  49 
51  31  26 

9333 

9313 
KM7 
9991 

98  57.    1 
81  43  45 
63    4    9 
49  54  30 

9339 
9316 
9930 
9006 

19 

Pollux 

JoPtTBR 

Refnilus 
Son 

W. 
W. 
W. 

E. 

107  41  40 
!H)30    1 
70  49  36 
41  50  34 

SMS 

tSM 

SMS 

t7IS 

109  96  18 
92  15  11 
72  34  24 
40  14  14 

9331 
9SS9 
9164 
9799 

111  10  49 
94    0  15 
74  19    5 
38  38    3 

9390 

9343 
93S9 

9739 

113  55  13 
95  45  13 
76    3  39 
37    3    3 

9ar7i 

9349 

9104 

9730 

13 

JoriTKR 
Regulus 
Son 

W. 
W. 
E. 

104  28    1 
84  44  33 
29    5  17 

ttn 

t3M 

t?ft 

106  12    9 
86  28  17 
27  80  42 

9393 
t409 
ttit 

107  56    8 
88  II  53 
35  56  37 

9399 
9497 

t097 

109  39  57 
Ol  55  17 
34  33  34 

9414 
9947 

17 

Son 

Foroalhnut 

aPogasi 

W. 
E. 
E. 

21  15  46 
47  33    0 
68  10  32 

SIM 

tna 

2242    9 
46    753 
66  89  52 

9194 
3949 
9197 

24    8  18 
44  44  38 
65    936 

9197 
9397 
9917 

35  34  31 
43  33  18 
63  39  44 

9449 

3037 

18 

Son 

Fomalhaui 

aPegasi 

W. 
E. 
E. 

32  43  42 
36  46  54 
56  16  51 

mi 

84  9    8 

85  31  41 
54  49  40 

9161 
9979 
9179 

35  34  13 
84  18    0 
53  33  58 

3901 
9979 
3199 

36  5S»    9 
3;i    6    0 
51  56  47 

9970 
4001 
390 

19 

Son 

a  Pepsi 
aArMtb 

W. 
E. 
E. 

44     1    0 
44  54  24 
84  47  30 

45  24  46 
43  31  50 
83  15  54 

9493 
9946 

46  48  21 
43    9  59 
81  44  33 

3341 
3463 

9956 

48  II  45 
40  48  5:1 
80  13  3:) 

3361 
3500 
9996 

90 

Son 

a  Arietis 
Aldebsnii 

W. 
E. 
E. 

55    6    0 

72  40  43 

104    9  55 

MIS 

56  28  21 

71  10  46 

102  41    7 

9496 
9991 
9976 

57  50  83 

69  40  59 

101  13  27 

9413 
3039 
9099 

59  13  34 
68  11  3;i 
99  43  56 

3499 

3037 
3009 

21 

Son 

aAquiUs 
aArwtis 
Aldeharmn 

W. 
W. 
E. 
E. 

66    0  47 
44  52    8 
60  45  39 
93  33  18 

946t 

SS71 
Silt 

67  22    5 
45  51  20 
59  16  54 
90  55  31 

9469 

4744 
9979 
9194 

68  43  18 
46  51  43 
57  48  17 
89  27  50 

9499 
4906 
9099 
3199 

70    4  35 
47  5:1  13 
56  19  46 
88    0  14 

9406 
4505 
30«  - 
3133 

22 

Son 

a  Aqitilv 
a  Arietis 
Aldebsfui 

W. 
W. 
E. 
E. 

76  49    5 
53  14  83 
48  58  37 
80  43  25 

S47S 
4314 
919$ 
914S 

78  9  53 
54  31   13 
47  30  37 

79  16  14 

9499 

9119 
9169 

79  30  40 
55  38  33 
46    3  40 
77  49    5 

3480 
4098 
9114 
31M 

80  51  37 

56  :m  :t\ 

44  34  47 
76  31  58 

1 

3480 

4100  ' 
3110  ' 
9169 

2ie 
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• 

ORnBMWIOH  MSAN  TIMB. 

LUMAS  DUrAHOBS. 

h 
n 

r 

P.Ia. 

P.L. 

P.L. 

P.L. 

Kane  and  I>lreetk»   1 

Soon. 

of 

mil. 

of 

Vlfc. 

«r 

IXfc. 

of 

of  Oltfooi* 

iNir. 

IMff. 

jmff. 

Dir 

U3 

Suif 

W. 

82  12  1^' 

Mao 

8^32  5^ 

9479 

8l5S4f 

9f78 

O          t         It 

86  14  36 

3475 

a  Aquilio 

W. 

57  45    9 

4IS3 

58  54  20 

4118 

60    4    4 

4086 

61   14  19 

4056 

aArietw 

E. 

43    6  57 

SI  IS 

41  39    9 

9190 

40  11  24 

9191 

38  43  40 

3194 

Aldebaran 

E. 

74  54  52 

SIS3 

73  27  47 

9IM 

72    0  43 

9154 

70  33  39 

3164 

24 

Scif 

W. 

92  59  28 

9457 

94  20  40 

9459 

95  41  57 

9446 

97    3  21 

9440 

a  Aquilm 

W. 

67  J2  29 

3996 

68  25  23 

9004 

69  38  39 

9882 

70  52  17 

3860 

Fomnlhaiit 

W. 

40    5  30 

9611 

41  20  21 

3780 

42  36    3 

3718 

43  52  31 

3877 

Aldebanui 

E. 

63  18    7 

9148 

61  50  56 

9146 

60  2:M2 

9144 

58  56  26 

3141 

Pollux 

£. 

105  52  51 

9060 

104  23  52 

9066 

102  54  48 

9061 

101  25  38 

3044 

25 

Suff 

W. 

103  52  18 

9401 

105  14  33 

9383 

106  36  58 

3383 

107  59  34 

3379 

a  Aquila 

W. 

77    5  34 

9766 

78  21  10 

9751 

79  37    3 

3734 

80  53  14 

3719 

Fomalfaaut 

W. 

50  25    2 

9006 

51  45  20 

94n 

53    6  10 

9449 

54  27  31 

3499 

Aldebaran 

E. 

51  39  13 

9I«7 

50  11  36 

9194 

48  43  55 

9190 

47  16  10 

3119 

Pollux 

E. 

93  57  46 

9000 

92  27  44 

9000 

90  57  31 

9891 

89  27    7 

9869 

JOPITBR 

£. 

110  15  11 

9071 

108  44  22 

9969 

107  13  23 

9964 

105  42  12 

9944 

26 

Sen 

W. 

114  55  38 

9316 

lie  19  31 

9904 

117  43  38 

3891 

119    8    0 

3977 

Fomnlhaut 

W. 

61  21  30 

3908 

62  45  39 

9981 

64  10  13 

9059 

65  35  12 

3838 

a  Pegaai 

W. 

39  :I6  40 

9480 

40  57  27 

3435 

42  19    4 

9803 

43  41  29 

3353 

Aldebaran 

E. 

39  56  53 

9113 

38  28  59 

3114 

37    1     7 

3118 

'ih  ;»  19 

9199 

Pollux 

E. 

81  52    2 

IKMIO 

80  20  20 

9917 

78  48  23 

9905 

77  16  II 

9893 

JUPITKR 

£. 

98    3    8 

9601 

96  30  38 

9679 

94  57  52 

9667 

93  24  51 

9855 

27 

Fomalfaaut 

W. 

72  46  14 

3138 

74  13  38 

3119 

75  41  24 

8101 

77    9  a3 

3ora 

a  Pegaai 

w. 

50  44  11 

3184 

52  10  39 

9155 

53  37  42 

3197 

55    5  19 

3100 

Pollux 

E. 

69  31     6 

9898 

67  57  14 

9813 

66  23    3 

9799 

64  48  34 

9785 

Jupiter 

E. 

85  35  38 

9788 

84    0  55 

9774 

82  25  53 

9700 

80  50  ai 

9745 

Regulus 

E. 

106  23  20 

9800 

104  49  18 

9805 

103  14  57 

9799 

101  40  18 

9777 

28 

Fomalfaaut 

W 

84  35  47 

9006 

86    6    6 

9979 

87  36  45 

9963 

89    7  44 

9947 

a  Pegiisi 

W. 

62  31  24 

9976 

64    2    7 

9953 

65  33  19 

9931 

67    4  59 

9909 

Pollux 

E. 

56  51  23 

9719 

55  14  59 

9696 

53  38  14 

9681 

52     1     9 

S666 

JC/PITER 

E. 

72  48  58 

9671 

71  11  39 

9655 

69  a*)  59 

9640 

67  55  58 

«09» 

Regulus 

E. 

93  42  11 

9701 

92    5  33 

9687 

90  28  35 

9671 

88  51  16 

9656 

29 

Fomalfaaut 

W. 

96  47  27 

9676 

98  20  17 

9869 

99  53  24 

9851 

101  26  46 

9839 

a  Pegasi 

W. 

74  50    2 

9808 

76  24  19 

9789 

77  59    1 

9779 

79  34    6 

9754 

a  Arietis 

W. 

31  36  21 

9649 

3:3  14    9 

9698 

34  52  26 

9608 

36  31   10 

9588 

Pollux 

E. 

43  50  43 

9&93 

42  11  38 

9578 

40  32  13 

9564 

38  52  29 

9550 

JOPITKR 

E. 

59  40  41 

9648 

58    0  35 

9533 

56  20    7 

9517 

54  39  18 

9503 

Regulus 

E. 

80  39  30 

9679 

79    0    6 

9563 

77  20  20 

9548 

75  40  13 

9533 

30 

a  Pegasi 

W. 

87  a5    5 

9675 

89  12  19 

9660 

90  49  52 

9646 

92  27  44 

9634 

aArietis 

W. 

44  51  22 

9409 

46  32  37 

9483 

48  14  14 

9467 

49  56  14 

9459 

JCJPITER 

E. 

46  10    6 

9431 

44  27  15 

9417 

42  44    4 

9403 

41     0  34 

9391 

Regulus 

E. 

67  14  27 

9460 

65  32  17 

9445 

63  49  47 

9439 

62    6  58 

9418 

81 

aArietis 

W. 

58  31  22 

9089 

60  15  22 

9371 

61  59  39 

9958 

63  44  14 

9347 

JOPITBR 

E. 

32  18  33 

9331 

30  33  J8 
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OBBBNWIOH  MEAN  TIME. 

MABCH. 

APRIL. 

• 

s 

e 

AaooBsioB. 

▼•r.of 
B.A. 
fori 
Ho«r. 

Apparent 
DeeUnntioo. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 

• 

• 

ja 
«• 

a 

e 

0 

1 

AaoenaioD. 

Var.of 
R.A. 
for  1 
floor. 

Apparent 
Deolinatfon. 

▼ar.of 
I>ecL 
fori 

Hour. 

Meridian 
PiMeace. 

M—n, 

Jfo#ii. 

N99m. 

JTeoA. 

^eoM. 

ifeoA. 

Ifp9n. 

ifeoA. 

1 

km* 

0  10   6.66 

• 

-  0    5  17.6 

478.00 

1 

h    m 
134.0 

1 

h    m     • 
9  3197.01 

• 
411.794 

0     0     1* 
415    7  97.4 

444.91 

h    m 
153.1 

9 

0  14  36.49 

ll.»7 

4-  0  95  54.8 

78.09 

34.6 

9 

9  36  10.53 

IIU09 

15  39  59.7 

63  J6 

153.9 

3 

0  19   6.04 

ii.n» 

0  57    7.9 

78.01 

35.1 

3 

9  40  54.96 

11.871 

15  56   9.9 

69.41 

1  54.7 

4 

0  93  35.56 

I1.SW 

1  98  18.9 

77.96 

35.7 

4 

9  45  40.39 

11.910 

16  99  55.1 

61.41 

165.5 

6 

0  98    5.03 

I1J98 

1  59  99.0 

77.86 

36.9 

5 

9  50  96.61 

I1J49 

16  47  16.6 

06.98 

156.3 

6 

0  39  34.49 

•1-ll.SM 

4-  9  30  36.9 

■ 

477.77 

36.8 

6 

9  55  13.85 

411.989 

417  11  13.1 

469.39 

157.9 

7 

0  37    3.98 

11.930 

3    141.9 

77.64 

37.3 

7 

3   0   9.06 

19.099 

17  34  44.0 

86.94 

158.1 

8 

0  4133.54 

11.834 

3  39  4.3.4 

77.47 

37.9 

8 

3    4  51.94 

19.069 

17  57  48.5 

57.19 

1  59.0 

9 

0  46   3.90 

I1.S39 

4    3  40.4 

77.97 

38.4 

9 

3    941.39 

19.110 

18  90  95.8 

65.98 

1  59.9 

10 

0  50  33.09 

11.946 

4  34  39.1 

77.04 

39.0 

10 

3  14  39.53 

19.151 

18  49  35.3 

54.80 

9^  0.8 

II 

0  56   3.03 

4-11.966 

4-5    5  17.9 

476.78 

39.5 

II 

3  19  94.65 

419.199 

419   4  16.9 

463.69 

9    1.7 

12 

0  59  33.98 

11.966 

5  35  !S7.9 

76.49 

40.1 

19 

3  94  17.76 

19.933 

19  95  9R.0 

69.37 

9   9.7 

13 

1    4    3.81 

11.979 

6    6  99.3 

76.18 

40.7 

13 

399  11.85 

19.974 

19  46  10.1 

61.19 

9   3.6 

14 

1    8  34.67 

11.993 

6  36  53.5 

76.83 

41.3 

14 

3  34    6.99 

19.315 

90    6  91.6 

49.83 

9   4.6 

15 

1  13   5.89 

11.909 

7   7   9.0 

76.46 

141.8 

15 

3  39   9.98 

19.366 

90  96    1.9 

48fli 

9    5.6 

16 

1  17  37.51 

•H1.996 

4-7  37  15.0 

479.04 

149.4 

16 

3  44    0.00 

419.306 

490  45  10.5 

447.18 

9   6.6 

17 

199   938 

I1.SI6 

8   7  10.8 

74.61 

149.9 

17 

3  48  57.98 

19.430 

91    3  46.6 

45.89 

9   7.6 

18 

196  49.19 

11.367 

8  36  55.7 

74.14 

43.5 

18 

3  53  56.90 

19.475 

91  91  49.7 

44.43 

9   8.6 

19 

1  31  15.19 

11.389 

0   6  99.1 

73.64 

44.1 

19 

3  58  56.75 

19.513 

91  39  19.3 

43.09 

9   9.6 

«) 

1  35  48.81 

11.413 

9  35  50.1 

73.11 

44.7 

90 

4    3  57.51 

19.600 

91  56  14.5 

41.58 

9  10.7 

91 

1  40  93.09 

4-11.438 

410    4  58.1 

479.55 

45.4 

91 

4    8  59.13 

419.666 

499  19  34.7 

440.11 

911.8 

«9 

1  44  57.86 

11.465 

10  33  5^3 

71.06 

46.0 

99 

4  14    1.60 

19.691 

99  98  19.5 

99.69 

9  19.9 

23 

1  49  33.37 

11.493 

II    9  31.8 

71.34 

46.7 

93 

4  19   4.90 

19.664 

9-2  43  98.4 

97.11 

9  14.0 

94 

154    9.55 

11.699 

1 1  30  56.0 

70.68 

47.3 

94 

4  94    8.99 

19.696 

99  58   0.7 

96.66 

9  15.9 

96 

1  58  46.45 

11.6S3 

1159    4.1 

70.00 

48.0 

95 

4  99  13.89 

19.716 

93  1 1  56.0 

9189 

916.3 

96 

9   394.10 

•f  11 .686 

4-19  96  55.5 

460.98 

48.7 

96 

4  34  19.37 

419.745 

493  95  13.7 

499.44 

9  17.5 

97 

9   8   9.53 

11.618 

19  54  99.9 

68.53 

49.4 

97 

4  39  95.58 

19.779 

93  37  53.4 

39.86 

9ia6 

98 

9  19  41.75 

11.661 

13  91  44.5 

67.76 

50.1 

98 

4  44  39.49 

19.797 

93  49  54.5 

00.94 

9  19.8 

90 

9  17  91.79 

I1J66 

13  48  40.8 

66.93 

50.9 

99 

4  49  39.83 

19.890 

94    1  16.7 

97.61 

9  91.0 

30 

9  99   9.66 

11.191 

14  15  17.9 

66.09 

51.6 

30 

4  54  47.76 

19.840 

94  1 1  59.6 

96.96 

999.9 

31 

9  96  44.40 

•fll.TS? 

414  41  33.0 

466.91 

59.4 

31 

4  59  56.15 

419.850 

494  99   9.8 

494.39 

993.4 

39 

9  3197.01 

4-11.794 

415   7  97.4 

464.31 

53.1 

39 

5   5   4.95 

419.874 

494  31  96.0 

4M.63 

994.6 

0^«rtb«M«itf 

L 

Id. 

Ttk. 

19th. 

17th. 

99d. 

^.9 
6.1 

9Tth. 
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8« 
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OBBENWIOH  MEAN  TIMK. 

MAT. 

JUNE. 

. 

• 

1 

1 

AtoensioB. 
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fori 

Honr. 
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Dacfiatkia. 

▼ar.oT 
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fori 

Hour. 
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1 

1 
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DeenoatioB. 
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JToim. 

JTooA. 

JTooik 

jr«oik 

JTOOA. 

JTOOA. 

XffOOA. 

S^om. 

h   m    • 
4  59  56.15 

a 
+19.866 

C       0       M 

+24  22   9^ 

+M.89 

b    m 
223.4 

1 

h  m   a 
7  37  32.85 

a 
+19.136 

+23  54' 36.6 

-«7.94 

b      M 

258.8 

9 

5    5    4.95 

19.874      24  31  26.0 

99.63 

2  24.6 

2 

7  42  23.30 

19.070 

2:i  43  10.7 

99.39 

2  59.7 

3 

5  10  14.11 

19.888 1     24  40    8.9 

90.94 

2  25.8 

3 

7  47  12.18 

19.003 

23  31    9.4 

30.78 

3    0.5 

4 

5I5  2:).57 

19  889 

24  48  1  I.I 

19.94 

2  27.0 

4 

7  51  59.45 

11.936 

23  18  33.1 

3».99 

3    1.4 

5 

5  20  33.27 

19J08 

24  55  32.4 

17.63 

2  28.2 

5 

7  66  45.05 

11.886 

23    6  22.8 

33.63 

3   2.2 

6 

5  25  43.14 

+19.914 

+25   212.6 

+15.81 

2  29.4 

6 

8    128.95 

+11.793 

+22  6139.1 

-36.91 

3  a.0 

7 

5  30  53.12 

19.917 

25   811.4 

14.88 

2  30.6 

7 

8   6  11.10 

11.790 

22  37  22.4 

36..17 

3   3.8 

8 

5  36    3.15 

19.918 

25  13  28.8 

19.36 

2  31.9 

8 

8  10  51.49 

11.646 

22  22  33.4 

87.70 

3    4.5 

9 

5  41  13.17 

13.917 

25  18   4.6 

10.89 

2  33.1 

9 

8  15  30.07 

11.589 

22   7  12.8 

99.00 

3    5.2 

10 

5  46  23.13 

19.919 

25  21  58.6 

8.88 

234^ 

10 

820   6.80 

U.4M 

21  51  21.3 

40.98 

3    5.9 

II 

5  51  32.96 

+19.906 

+2525  10.8 

+  7.14 

2  36.5 

II 

824  41.67 

+11.413 

+21  34  59.4 

-41 J3 

3   6.5 

12 

5  56  42.59 

19.886 

25  2741.1 

6.39 

2  36.8 

12 

8  29  14.65 

11.334 

21  18   7.8 

49.75 

3   7.1 

13 

6    1  51.96 

19.864 

25  29  29.7 

3.66 

2  38.0 

13 

8  33  45.71 

11.964 

21    0  47.3 

43.94 

3   7.7 

14 

6   7    1.00 

19.868 

25  30  36.5 

1.91 

2  39.2 

14 

8  38  14.83 

11.173 

20  42  58.5 

46.11 

3   6.3 

15 

6  12   9.G4 

19.861 

25  31    1.4 

+  0.17 

2  40.4 

15 

8  42  41.99 

11.891 

20  24  42.2 

46.94 

3   8.8 

16 

6  17  17.83 

+19.830 

+25  30  44.6 

-  1.67 

241.6 

16 

8  47   7.18 

+11.006 

+20    5  59.1 

-47.35 

3    9.3 

17 

6  22  25.49 

19.807 

25  29  46.2 

9.30 

2  42.8 

17 

8  51  30.37 

10.984 

19  46  49.7 

48.49 

3   9.7 

18 

6  27  32.56 

19.781 

25  28   6.3 

6.09 

2  44.0 

18 

8  55  51.55 

10.840 

19  27  14.9 

49.47 

3  10.1 

19 

6  32  38.98 

19.763 

25  25  45.0 

6.74 

2  45.2 

19 

9   0  10.69 

10.755 

19   7  15.3 

60.49 

3  10.4 

80 

6  37  44.67 

19.791 

25  22  42.6 

8.46 

2  46.3 

20 

»*  4  27.78 

10.689 

18  46  51.8 

61.47 

3  10.7 

21 

6  42  49.58 

+19.687 

+25  18  59.3 

-10.15 

2  47.5 

21 

9   8  42.80 

+10.589 

+1826    5.0 

-68.49 

3  11.0 

•2^ 

6  47  53.63 

19.650 1     25  14  35.3 

11.84 

2  48.6 

22 

9  12  55.73 

10.495 

18    4  55.7 

63.34 

3  11.3 

23 

6  52  56.77 

19.610 

25   9  31.0 

13.59 

2  49.7 

23 

917    6.66 

10.407 

17  43  24.7 

64.93 

3  11.5 

24 

6  57  58.91 

19.568;     25    3  46.5 

16.18 

2  50.8 

24 

9  21  15.26 

10.318 

17  21  32.8 

66.09 

3  11.7 

25 

7    2  59.99 

19.593 

24  57  22.3 

16.83 

251.9 

25 

9  25  21.82 

10.998 

16  59  20.7 

56.98 

3  11.9 

26 

7    7  59.96 

+19.475 

+24  50  18.8 

-18.46 

2  52.9 

26 

929  26.23 

+10.138 

+16  36  49.1 

-56.71 

3  12.0 

27 

7  12  58.74 

19.494 

24  42  36.4 

90.07 

2  54.0 

27 

9  33  28.46 

10.047 

16  13  59.0 

67.47 

3  12.1 

28 

7  17  56.28 

19.371 

24  34  15.5 

91.88 

255.0 

28 

9  37  28.48 

9.956 

15  50  51.2 

68.19 

3  12.1 

2J> 

7  22  52.52 

19  315 

24  25  16.6 

93J94 

2  56.0 

29 

9  4126.29 

9.869 

1627  26.3 

58.88 

3  12.1 

30 

7  27  47,40 

19.967 

24  15  40.1 

94.80 

257.0 

30 

9  45  21.88 

9.769 

15   3  46.2 

68.64 

3  12.0 

31 

7  32  40.87  ,  +19.197 

+24    5  26.6 

-«.33 

2  57.9 

31 

9  49  15.22 

+  9.676 

+14  39  48.7 

-60.16 

312.0 

32 

7  37  32.85   +19.ias    +2:)  54  36.6 

1 

-97.84 

2  58.8 

32 

9  63   6.28 

• 

+  9.680 

+14  16  37.6 

-60.76 

311i) 

Day  of  the  Month. 

lak 

7M 

6ib. 

Utb. 

I6tli 

7.e 

1.  Slat.  1 

1    8.1 

6th. 

Slat. 
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16th.  < 

lOfeh. 

36 
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Ho 
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74> 

^0 
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9';4 
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1( 

li 

{'.3 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

• 

a 

8 

% 

e 
1 

AMAiuion. 

V»r.«f 
R.A. 
for  1 
Hoar. 

ApMirent 
DMltnuUon. 

▼•r.of 

Decl. 
fori 
Honr. 

Meridian 

4 
1 

e 

I 

1 

AiioenaioD. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
Doeltnailon. 

Vv.of 
l>ecl. 
fori 
Hour. 

IC*ridiaa 
PMMga. 

^<0#M. 

JTma. 

n99%* 

J»^^I4» 

S—n, 

^Mm. 

ivooa. 

ifoon. 

b    ni     • 
0  49  15.99 

• 
ff.f75 

O      t        tt 

414  39  48.7 

1* 

-99.10 

b    in 
3  19.0 

b    m     • 
1199    5.49 

• 
46.199 

O            «              M 

41  91    9.0 

-69.19 

k    m 
9  49.5 

9 

9  53    6.98 

9.580 

14  15  37.6 

99.19 

3  11.9 

9 

II  31  30.59 

5.998 

0  56    0.8 

99.59 

9  48.0 

3 

9  56  55.06 

9.485 

13  51  19.7 

01.91 

3  11.8 

3 

II  33  51.88 

5J94 

0  31    5.6 

99.91 

9  46.4 

4 

10    0  41.55 

9.989 

13  96  34.7 

01.84 

3  11.7 

4 

1136   9.15 

5.699 

40   6  94.6 

91.49 

9  44.8 

5 

10    4  95.73 

9J99 

13    1  44.4 

99.94 

3  11.5 

5 

1138  99.99 

5.400 

-0  18    1.9 

99.74 

9  43.1 

6 

10    8   7.57 

49.199 

419  36  49.6 

-9i.80 

3  11.3 

6 

II  40  31.17 

46.900 

-0  49  10.5 

-99.99 

9  41.3 

7 

10  1 1  47.07 

9.090 

19  II  30.1 

99.fl 

3  II.O 

7 

1 1  49  3.5.66 

5.099 

1    6   9.9 

59.96 

9  30.4 

6 

10  15  94.19 

9.907 

1 1  46   7.7 

69.03 

3  10.7 

8 

1 1  44  35.60 

4.991 

1  99  34.8 

58.44 

9  37.4 

9 

10  18  58.94 

8.997 

II  90  36.1 

04.00 

3  10.3 

9 

1 1  46  30.86 

4.708 

1  59  47.9 

57.57 

9  35.4 

10 

10  99  31.98 

8.797 

10  54  56.0 

64.94 

3   9.8 

10 

II  48  91.98 

4.497 

9  15  37.9 

56.64 

9  3:1.3 

II 

10  96    1.91 

48.000 

410  99   8.9 

-64.04 

3   9.3 

II 

II  50   6.71 

44.900 

-9  38   5.6 

-55.65 

931.1 

19 

10  99  98.70 

8.594 

10    3  13.5 

64.91 

3   8.8 

19 

1 1  51  46.98 

4.008 

3   0   8.8 

54.69 

9  98.8 

13 

10  39  53.73 

9.491 

9  37  19.5 

09.16 

3   8.3 

13 

II  53  91.99 

9.849 

3  91  45.9 

59.48 

9  96.4 

14 

10  36  16.97 

8.987 

9  11    6.0 

05.98 

3   7.7 

14 

11  54  51.35 

9.009 

3  49  55.4 

99.99 

9  93.9 

15 

10  39  36.30 

%M\ 

8  44  54.8 

09.56 

3   7.1 

15 

11  56  15.09 

9.998 

4    3  35.6 

51.94 

991.4 

16 

10  49  5.T77 

46.174 

4  8  18  39.6 

-65.79 

3   6.5 

16 

1157  39.97 

49.119 

-4  93  44.6 

-49.71 

9  18.8 

17 

10  46   8.67 

8.000 

7  5991.3 

95.88 

3   5.8 

17 

1 1  58  44.78 

9J99 

4  43  90.6 

49.99 

9  16.1 

18 

10  4990.95 

7.958 

7  96   0.7 

95.99 

3   5.1 

18 

1 1  5!)  50.30 

9.507 

5   9  91.8 

49.79 

913.9 

19 

10  59  30.57 

7.845 

6  59  38.5 

95.95 

3   4.3 

19 

19   0  49.36 

9.989 

5  90  45.9 

45.99 

9  10.9 

90 

10  55  37.48 

7.731 

6  33  15.7 

95.96 

8   3.5 

90 

19    1  41.75 
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17  55    3.8 

«^ 

6  57.0 

4 

1  56  20.21 

3.8M 

13    6  40.1 

93.50 

7    0.3 

4 

2  63  13.44 

8.906 

18    4  27.4 

93.49 

6  55.9 

5 

1  57  53.38 

8.911 

13  16   6.6 

93.63 

6  57.9 

6 

2  55  18.77 

8.936 

18  13  48.1 

98.39 

6  53.3 

6 

1  59  27.90 

4-3.966 

413  24  33.9 

493.74 

6  55.5 

6 

2  67  24.89 

48.970 

418  23   6.6 

4«3.17 

5  51.5 

7 

2    1    3.73 

4.090 

13  34    4.9 

98.84 

6  53.2 

7 

2  69  31.77 

5.309 

18  32  19.9 

93.83 

649.7 

8 

2   2  40.85 

4.073 

13  43  38.4 

83.93 

6  50.9 

8 

3    1  39.40 

8.3» 

18  4130.7 

99.88 

6  47.9 

9 

2    4  19.22 

4.195 

13  53  14.0 

M.01 

6  48.6 

0 

3    3  47.77 

8.364 

18  50  37.8 

99.79 

6  46.1 

10 

2    5  58.83 

4.176 

14    251.5 

94.09 

6  46.3 

10 

3   5  66.87 

8.394 

18  59  41.2 

99.56 

644^ 

11 

2    7  39.64 

44.999 

414  12  30.7 

494.16 

6  44.1 

11 

3   8   6.69 

48.464 

419   8  40.7 

499.39 

6  49.5 

19 

2   9  21.63 

4.973 

1422  11.3 

94.99 

641.8 

12 

3  10  17.19 

5.453 

19  17  36.0 

99.91 

6  40.7 

13 

2  1 1    4.77 

4.991 

14  31  53.3 

94.97 

6  39.6 

13 

3  12  26.4% 

8.488 

19  26  27.0 

99.03 

6  39.0. 

M 

2  12  49.05 

4.368 

14  41  36.3 

94.31 

6  37.4 

14 

3  14  40.31 

5.511 

19  35  13.8 

91.85 

6  37.9 

15 

2  14  34.45 

4.414 

14  61  20.2 

94.34 

6  35.2 

15 

3  16  62.90 

5.539 

19  43  66.1 

91.67 

6  35.5 

16 

2  16  20.94 

+4.460 

415    1    4.7 

494.37 

6  33.1 

16 

3  19   6.17 

45  667 

4-10  52  33.9 

491.48 

6  33.8 

17 

2  18    8.51 

4.805 

15  10  49.8 

94.39 

6  30.9 

17 

3  21  20.12 

5.585 

20    1    6.9 

91.98 

639.1 

16 

2  19  57.15 

4.549 

15  20  35.2 

94.40 

6  28.8 

18 

3  23  34.74 

5.693 

20   9  36.1 

91.08 

6  30.4 

19 

2  21  46.84 

4.593 

15  30  20.8 

94.40 

6  26.7 

19 

3  25  50.01 

5.650 

20  17  68.3 

90.87 

5  28.7 

20 

2  23  37.58 

4.636 

15  40    6.4 

94.39 

6  24.6 

20 

3  28    5.93 

5.677 

20  26  16.4 

90.65 

5  27.0 

21 

2  25  29.34 

f4  678 

415  49  51.8 

494.38 

6  22.5 

21 

3  30  22.50 

45.704 

420  34  29.3 

490.49 

5  25.4 

22 

2  27  22.11 

4.719 

15  59  36.8 

94.36 

6  20.5 

22 

3  32  39.72 

5.730 

20  42  36.8 

90.19 

6  23.7 

23 

2  29  15.88 

4.760 

16    9  21.3 

94.33 

6  18.4 

23 

3  34  57.54 

5.756 

20  50  38.8 

19.96 

6  22.1 

24 

2  31  10.63 

4.801 

16  19    5.2 

94.30 

6  16.4 

24 

3  37  16.00 

5.789 

20  58  35.1 

19.73 

5  20.4 

25 

2  33    6.35 

4.841 

16  28  48.1 

94.96 

6  14.4 

25 

3  39  35.07 

5.807 

21    6  25.7 

19.49 

5  18.8 

26 

2  35    3.03 

•H.881 

416  38  30.0 

494.99 

6  12.4 

26 

3  41  54.74 

45.839 

421  14  10.4 

419.91 

6  17.9 

27 

2  37    0.64 

4.990 

16  48  10.6 

94.17 

6  10.4 

27 

3  44  15.01 

5.856 

21  21  49.0 

18.98 

6  15.6 

28 

2  38  59.17 

4.956 

16  57  49.8 

94.11 

6    8.5 

28 

3  46  35.87 

5.880 

2129  21.6 

18.79 

6  14.0 

29 

2  40  58.62 

4.995 

17    7  27.4 

94.04 

6    6.5 

29 

3  48  57.29 

5.904 

21  36  47.6 

18.45 

6  12.4 

30 

2  42  58.97 

5.039 

17  17    3.1 

93.96 

6    4.6 

30 

3  51  19.27 

8.987 

21  44    7.2 

18.18 

6  10.9 

31 

2  45   0.18 

45.068 

417  26  36.8 

493.86 

6    2.7 

31 

3  53  41.79 

48.949 

421  61  20.2 

417.90 

6   9.3 

32 

2  47    2.24 

46.103 

417  36   8.2 

493.76 

6    0.8 

32 

3  56    4.84 

45.971 

421  68  26.6 

417.81 

6   7.8 

Day  of  the  Month. 

•.     8th. 

^!8    ^J> 
10.2    9.7 

10th. 

^:3 

9J2 

15t)] 

8.t 

1.90th.  9 

1    4!8 
1    8.4 

tftth. 

SOth. 

Daj  of  the  Month. 

4th. 

9th. 

14th. 

19th. 

34th. 

Sei 
Ho 

nidiameter  •  . 
r.  Parallax    •  . 

8.0 

It 
4.4 

7.7 

Semidiameter    •  •  •  •  • 
Hor.  Parallax 

12 
7.4 

^.0 
7.1 

i.8 

6.8 

i.7 
6.6 

S.6 
6.3 

KoTB.— Thesiga  +  indioatoa north  deoUaatiooat  the  aign  —  iadieateaeonth  dedtnatloM. 

MARS,  1895. 
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OBBBNWIOH  MBAK  TIME. 

MABCH. 

APRHi. 

4 
8 

A«oi«akm. 

Var.of 
R.A. 
fori 
Host. 

ApparMi 

DMlteatloB. 

Tar.  or 

DecL 

Ibrl 

Hov. 

Maridlaa 

1 

^ficsr 

Tar.aT 
R.A. 
fori 
Hoar. 

ApparMrt 
DeoUaalkm. 

Tar.  of 

DmO. 

fori 

Hoar. 

Meridian 

ntrni. 

JTma. 

K99ti» 

Nmm, 

J^OMI. 

iTaoii. 

V9m. 

JIToom. 

1 

b    m    • 
3  48  57.90 

• 
46.9M 

O        #         M 

491  36  47.6 

m 
410.45 

b     B 

6  19.4 

\ 

baa 

6   6  61.94 

a 
40.447 

9     1      m 

494  94  59  4 

m 
40.00 

b    Bi 
4  97.9 

fi 

351  1997 

Mm 

91  44    7.9 

10.10 

5  100^ 

9 

6   8  96.07 

0.4B0 

94  98   8.5 

700 

4  95.9 

3 

3  5:141.79 

6.M9 

91  61  90.9 

I7J0 

6   9.3 

3 

6  11    1.17 

0.470 

94  31    a3 

7.30 

4  94.6 

4 

3  56    4.84 

6J71 

9168  96.6 

17  Jl 

6   7.8 

4 

613  36.59 

0.460 

94  33  68.6 

OJO 

4  93.9 

6 

3  58  98.49 

6.M1 

99   696.0 

17.30 

6   6.9 

6 

616  19.19 

0.460 

94  36  39.6 

0.50 

4  91.8 

6 

4    0  69.50 

-H.014 

499  19  18.6 

417.03 

5   4.7 

6 

6  18  47  J6 

40.460 

494  39  10.8 

40.10 

4  90.4 

7 

4    3  17.09 

•.016 

99  19   3.9 

10.74 

6   3.1 

7 

6  91  94.00 

0J07 

94  41  39.6 

5.79 

4  10. 1 

8 

4    6  49.16 

#.085 

99  96  49.1 

10.44 

6    1.6 

8 

6  94    0.97 

0.510 

94  43  44.6 

5.39 

4  17.7 

0 

4    8    7.79 

0.075 

99  39  13.1 

10.14 

6   0.1 

9 

6  96  36.76 

OJM 

94  46  47.0 

4J0 

4  16.4 

10 

4  10  33.74 

O.0M 

99  38  36.6 

15.03 

4  58.6 

10 

6  99  13.49 

0.530 

94  47  39.7 

AM 

4  16.1 

II 

4  13    0.94 

40.113 

499  44  59.6 

415.51 

4  67.1 

II 

6  31  60.98 

♦0.546 

494  49  99.7 

44.00 

4  13.7 

l« 

4  15  97.19 

0.190 

9951     1.0 

15.10 

4  56.6 

19 

634  97.39 

0.547 

94  60  55.9 

3.06 

4  19.4 

13 

4  17  54.68 

0.151 

99  57    1.7 

14.00 

4  54.1 

13 

637   4.66 

0554 

94  59  19.3 

3.97 

4  II. 1 

14 

4  90  99.41 

0.100 

93   9  54.6 

I4A3 

4  59.7 

14 

63041.94 

0.501 

94  63  39.8 

9J0 

4    9.8 

16 

4  99  50.68 

0.107 

93   8  39.7 

14J0 

4  61.9 

16 

6  49  19.49 

0J06 

94  54  36.5 

9.45 

4    8.6 

16 

4  95  19.38 

•I4JM5 

493  14  16.8 

413.07 

4  49.7 

16 

6  44  67.19 

40J94 

494  55  30.9 

49.04 

4    7.9 

17 

4  97  48.50 

O.SIi 

93  19  45.9 

13.54 

4  48.3 

17 

6  47  36.06 

0.500 

94  56  14.0 

1J9 

4    6.9 

18 

4  30  18.03 

O.S» 

93  95    6.8 

13J0 

446.8 

18 

6  60  13.05 

0.500 

94  66  47.8 

1.91 

4    4.6 

19 

4  39  47.98 

0.960 

93  30  19.5 

10.05 

4  45.4 

19 

659  51.18 

0.500 

94  67  11.7 

9.79 

4    3.3 

90 

4  36  18.33 

0J73 

93  35  93.9 

19.50 

4  43.9 

90 

6  65  99.44 

%jm 

94  67  95.5 

-^Jgl 

4    9.0 

91 

4  37  49.08 

^%sm 

493  40  19.9 

419.15 

4  49.6 

91 

668   7.89 

40.069 

494  67  99.3 

-4.65 

4    0.7 

99 

4  40  90.99 

0.300 

93  45   7.6 

11.00 

4  41.1 

99 

6   0  46.39 

0.099 

94  57  93.0 

0.47 

3  59.4 

93 

4  49  61.75 

0.3B9 

93  49  46.5 

11.45 

4  39.7 

93 

6   3  94.99 

0.010 

94  57    6.6 

0J6 

3  58.1 

94 

4  45  93.65 

0.337 

93  54  16.9 

11.00 

4  38.3 

94 

6   6   3.61 

0.014 

94  56  40.9 

1.31 

3  56.8 

96 

4  47  56.99 

0.3Bt 

93  58  38.6 

10.73 

4  36.9 

96 

6   8  49.38 

0.017 

94  66    3.6 

1.73 

3  55.6 

96 

4  60  98.66 

•M.307 

494    9  61.3 

410.30 

4  35.6 

96 

6  1191.99 

40J96 

494  56  16.9 

-9.15 

3  54.9 

97 

4  63    1.53 

0.311 

94    6  55.3 

0.90 

4  34.1 

97 

6  14    0.19 

0069 

94  54  90.0 

9.50 

3  59.9 

98 

4  65  34.86 

0.306 

94  10  50.3 

9.00 

4  39.7 

98 

6  16  39.07 

0.094 

94  63  13.0 

3.00 

3  51.6 

99 

4  68   8.49 

0.400 

94  14  36.3 

9.91 

4  31.3 

99 

6  19  18.06 

0.095 

94  61  66.8 

3.49 

3  50.3 

30 

6   0  49.44 

0.OU 

94  18  13.9 

0.04 

4  30.0 

30 

6  9167.08 

0.090 

94  60  98.6 

3J5 

3  49.0 

31 

5   3  16.70 

•M.434 

494  91  40.9 

4  6.49 

4  98.6 

31 

6  94  36.19 

40.097 

494  48  51.1 

-4.97 

3  47.7 

39 

6   661.94 

40.447 

494  94  59.4 

4  0.00 
u  tiati 

4 

97.9 

39 

697  16.17 

40J97 

494  47    3.6 

-4J9 

3  46.4 

D^roftk«HMtJi. 

M. 

Olb. 

Hi 

5.9 

Utb. 

£3 
6.7 

loa 

hi 

lOlb. 

31a&. 

DayaflbaXa 

D«b. 

•Cb. 

lOlb. 

15U 

i.9#tk9 

154b. 

96(b. 

Setuidianeter  •  • 
Hor.  Parallax   .  • 

6.1 

1    £1 
^    5.4 

£0 
6J9 

£9 
6.1 

8« 
Uo 

Bidiaiiiator  . 
»r.  Faraliaz  « 

£8 
4.9 

£8 
4.8 

£: 

4.: 

r  £6 
r  4.6 

£6 
4.5 

£6 
4.4 

•  •  •  . 

TIm  rf«B -f  prtflxed  to  (be  bottrij  ohaag*  of  daeUaatloa  ladtoatoa 
tf— awdaeraarffif,    UMaicn^ladleatMUaftaorU^aoUaatJ 

tbataortbdaeU 

lo^a  ara  Oaeiaa 

tnatlaiM  vt%  Inortaalag  wmA  aawtb 
»iag  mA  aostb  innllaatlnaa  laan 

4aallM. 
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MAK8,  1895. 


aSEBNWIOH  MBA2r  TIME. 


s 

o 


I 

2 
3 
4 

5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


MAY. 


Apparent 

KiKht 
Acceiision. 


JfooH. 


h    m     s 
6  24  36.12 

627  15.17 

6  29  54.21 

6  32  33.23 

6  35  12.23 

6  37  51.21 
6  40  30.14 
6  43  9.03 
6  45  47.87 
6  48  26.65 

6  51  5.37 
6  53  44.02 
6  56  22.58 

6  59    1.07 

7  1  39.48 

7  4  17.80 
7  6  56.03 
7  9  34.15 
7  12  12.17 
7  14  50.09 

7  17  27.89 
7  20  5.56 
7  22  4.3.11 
7  25  20.53 
7  27  57.8i) 

7  30  .34.94 
7  33  11.89 
7  35  48.70 
7  38  25.33 
7  41     1.79 

7  43  38.06 
7  46  14.14 


Var.  of 

R.A. 

fori 

Hoor. 


Noon. 


A 

46.697 
6.697 
6.697 
6.696 
6.695 

46.693 
6.691 
6.619 
6.617 
6.615 

46.613 
6.610 
6.607 
6.603 
6.&00 

46.595 
6.591 
6.587 
6.589 
6.577 

46.579 
6567 
6.569 
6.556 
6.560 

46.544 
6.537 
6.530 
6.583 
6.515 

46.507 
46.400 


Apparent 
DecllnatioD. 


KOOH. 


Oil! 

424  48  51.1 
24  47  3.5 
24  45  5.8 
24  42  57.9 
24  40  40.0 

424  38  12.0 
24  35  33.9 
24  32  45.7 
24  29  47.5 
24  26  39.3 

424  23  21.1 
24  19  52.9 
24  16  14.9 
24  12  26.9 
24  8  28.9 

424  4  21.1 
24  0  3.4 
23  55  35.9 
23  50  58.6 
23  46  11.6 

423  41  14.8 
23  36  8.4 
23  30  52.3 
23  25  26.6 
2:^19  51.3 

423  14  6.5 
23  8  12.2 
23  2  8.5 
22  55  55.4 
22  49  33.1 

422  43    1.5 
422  36  20.7 


Far.  of 
Decl. 
fori 
Honr. 


Noon. 


Neridlaa 
Paasage. 


a 

o 


$$ 
-4.87 

4.60 

6.19 

6.64 

5.86 

-6.38 
6.80 
7.99 
7.64 
6.06 

-8.47 

J8.88 

0.30 

0.71 

10.19 

-10.63 
10.04 
11.35 
11.76 
19.16 

-19.57 
19.97 
13.37 
13.77 
14.17 

-14.67 
14.96 
15.35 
15.74 
16.13 

-16.51 
-16.80 


"K    m 
3  47.7 

3  46.4 

3  45.1 

3  43.8 

3  42.6 

3  41.3 
3  40.0 
3  38.7 
3  37.4 
3  36.1 

3  34.8 
3  33.5 
3  32.2 
3  30.9 
3  29.6 

328.3 
3  27.0 
3  25.7 
3  24.4 
3  23.1 

3  21.8 
3  20.5 
3  19.2 
3  17.9 
3  16.5 

3  15.2 
3  13.9 
3  12.6 
3  11.3 
3    9.9 

3  8.6 
3    7.3 


Di^  of  the  Month. 


Semidiameter 
Hor.  Parallax 


6th. 

10th. 

16th. 

20th. 

26th. 

^Ih 

II 

II 

II 

II 

2.4 

2.4 

2.4 

2.3 

4.3 

4.3 

4.2 

4.1 

4.1 

80th. 


4.0 


1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

II 
12 
13 
14 
15 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


JUNE. 


Apparent 

Right 
Aacenaion. 


Noon, 


Far.  of 

B.A. 

fori 

Hoar. 


Noon. 


h    m     a 
7  46  14.14 

7  48  50.03 

7  51  25.73 

754    1.22 

7  56  36.50 

7  59  11.57 

8  1  46.43 
8  4  21.08 
8  6  55.52 
8  9  29.73 

8  12  3.74 
8  14  37.53 
8  17  11.10 
8  19  44.45 
8  22  17.58 

8  24  50.50 
827  23.19 
8  29  55.66 
8  32  27.91 
8  34  59.94 

8  37  31.75 
8  40  3.33 
8  42  34.67 
8  45  5.79 
8  47  36.68 

8  50  7.33 
8  52  37.74 
8  55    7.91 

8  57  37.85 

9  0    7.54 

9  2  37.00 
9   5   6.22 


Apparent 
Deolinatfon. 


Noon. 


s 
46.400 

6.401 

6.488 

6.466 

46.467 
6.448 
6.430 
6.4J0 
6.401 

46.419 
6.403 
6.304 

'6.385 
6.378 

46.367 
6.358 
6.340 
6.340 
6.330 

46.391 
6.311 
6.309 
6.989 
6.988 

46.979 
6.969 
6.959 
6.949 
6.939 

46.999 
46.919 


422  36  20.7 
22  29  30.8 
22  22  31.8 
22  15  23.9 
22   8   7.0 

422  0  41.2 
21  53  6.5 
21  45  23.1 
21  37  31.1 
21  29  30.4 

421  21  21.1 
21  13  3.2 
21  4  36.9 
20  56  2.2 
80  47  19.2 

420  38  27.8 
20  29  28.2 
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+4J8 

13  53.3 

Diqr«rikoMottlh« 

8«k. 

lOlli. 

94lh. 

Di^  of  tb«  Month. 

9d. 

lOth. 

I8lh. 

84th. 

84th. 

Po 

Isr  8«niidiain6t6r  •  • 

•    •    •    • 

lrf> 

19?1 

1^6 

P« 

liar  Bemidiunotar .  . 

sir.i 

3rrj> 

^9 

3^3 

3r6 

Ha 

mMtal  Pan 

lllftX  •  • 

\JA 

1.8 

li) 

U< 

Drisontal  Parallax .  . 

1.9 

1.9 

3.0 

90 

8.0 

Tk 
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6BBB21 VVIOH  MBAN  TIME. 

JANUARY. 

i 

FEBBUARY. 

• 

1 

Apparent 

Right 
Aaoension. 

Var.  of 

R.A. 

fori 

Honr. 

Apparent 
DecUBatioii. 

Tar.  of 

DecL 

fori 

Hoar. 

MerUUan 
Paaeage. 

1 

Aeeeiakm. 

Var.  of 

ILA. 

fori 

Honr. 

Apparent 
Declination. 

Var.  of 

DeeL 

fori 

Hovr. 

McrMian 

Jfoon. 

Jfooik. 

Noon, 

No9h* 

Nocn. 

iTaon. 

JfaoM. 

Jfaon. 

h    m     s 

• 

O       1        It 

t* 

h   m 

h    m    a 

• 

o     #      w 

m 

k    m 

1 

14  16  22.23 

40.703 

-11    856.7 

-8.07 

19  99.8 

1 

14  92  20.06 

+O.930 

-113140.9 

-4.56 

17  33.7 

2 

14  16  38.95 

0.090 

11  10   9.4 

S.00 

19  96.9 

9 

14  92  25.58 

0.9S9 

11  31  59.9 

0.48 

17  99.9 

3 

14  16  55.35 

0.677 

1 M 1  20.3 

9.99 

19  92.5 

3 

14  92  30.71 

6.906 

11  39   9.9 

0.38 

17  96.0 

4 

14  17  11.44 

0.684 

11  19  29.4 

i.84 

19  18.9 

4 

14  22  35.44 

0.180 

11  39  10.1 

0.90 

17  99.9 

5 

14  17  27.21 

0.651 

• 

11  13  36.7 

• 

1.77 

19  15.9 

5 

14  99  39.76 

0.179 

1 1  39  16.0 

0.99 

17  18.3 

6 

14  17  42.65 

+0.637 

-11  14  49.1 

-9.60 

1911.5 

6 

14  99  43.69 

+0.156 

-1139  19.8 

-«.lt 

17  14.4 

7 

14  17  57.77 

0.0U 

11  15  45.6 

9.61 

19   7.8 

7 

14  99  47.91 

0.180 

II  32  21.7 

-0.03 

17  10.6 

8 

14  18  12.56 

0.609 

11  16  47.9 

9.53 

19   4.1 

6 

14  22  50.33 

0.199 

11  3221.5 

+0.06 

17    6.7 

9 

14  18  97.01 

0.505 

1M7  47.0 

9.46 

19   0.4 

9 

14  22  53.04 

0.106 

1132  19.3 

0.14 

17    9.8 

10 

14  1841.13 

0.561 

11  16  44.9 

9.87 

18  56.7 

10 

14  22  55.35 

0.068 

1132  15.1 

0.99 

16  58.9 

11 

14  18  54.91 

+0.667 

-11  19  40.9 

-9.99 

16  5.3.0 

11 

14  99  57.96 

+0.079 

-1139  a9 

+0.80 

16  55.0 

12 

14  19    6.34 

0.563 

II  20  34.9 

9.91 

18  49.3 

12 

14  92  58.76 

0.055 

1139   0.7 

0.80 

16  51.1 

13 

14  19  21.43 

0.530 

1191  97.1 

9.13 

18  45.6 

13 

14  22  59.86 

0.038 

11  31  50.5 

0.47 

16  47.9 

14 

14  19  34.17 

O.SM 

119917.3 

9.05 

18  41.9 

14 

14  23    0.55 

0.091 

113138.3 

0.65 

16  43.2 

15 

14  19  46.56 

0.500 

1193   5.6 

• 

1.97 

18  38.1 

15 

14  23    0.84 

+0.004 

1131  94.1 

0.68 

16  39.3 

16 

14  19  58.59 

+0.404 

-1193  51.9 

-1.89 

18  34.4 

16 

14  93   0.73 

-0.013 

-1 1  31    7.9 

+0.71 

16  35.4 

17 

14  20  10.26 

0.470 

1 1  24  36.3 

1.81 

18  30.6 

17 

14  93    0.91 

0.030 

1 1  30  49.8 

%M 

16  31.4 

18 

14  20  21.57 

0.464 

1125  18.7 

1.79 

18  96.9 

18 

14  99  59.98 

0.047 

1 1  30  29.6 

0.88 

16  97.5 

19 

14  20  32.51 

0.449 

1 1  25  59.0 

1.64 

18  93.1 

19 

14  92  57.95 

0.064 

1190    7.5 

0.96 

16  93.5 

20 

14  20  43.08 

0.433 

1126  37.4 

1.55 

18  19.4 

20 

14  99  56.92 

6.081 

1 1  99  43.4 

1.04 

1619.6 

21 

14  20  53.28 

+0.417 

-1127  13.8 

-1.47 

18  15.6 

21 

14  99  54.08 

•M>.068 

-1 1  99  17.4 

+1.19 

16  15.6 

22 

14  21    3.10 

0.401 

1 1  27  48.9 

1.30 

18  11.9 

22 

14  99  51.54 

0.116 

1 1  98  49.4 

1.90 

1611.6 

23 

14  21  12.54 

0.385 

1128  90.6 

1.30 

18   8.1 

93 

14  99  48.60 

0.189 

1198  19.6 

1.90 

16   7.6 

24 

14  21  21.61 

0.369 

1198  50.9 

1.99 

18   4.3 

94 

14  92  45.97 

0.148 

1 1  97  47.8 

1.86 

16   3.6 

25 

14-21  30.28 

0.353 

1199  19.9 

1.13 

18   0.5 

25 

14  99  41.54 

0.164 

1197  14.1 

1.44 

15  59.6 

26 

14  21  38.57 

+0.337 

-11  29  45.5 

-1.06 

17  56.7 

96 

14  92  37.42 

-0.180 

-1 1  96  38.5 

+1.59 

15  55.6 

27 

14  21  46.47 

0.391 

1 1  30   9.7 

0.97 

17  52.9 

97 

14  22  32.90 

0.196 

1196    1.1 

^  1.60 

15  51.6 

28 

14  21  5.3.98 

0.305 

11  30  31.9 

0.88 

17  49.1 

98 

14  22  28.00 

0.919 

1195  91.9 

1.67 

15  47.6 

29 

14  22    1.09 

0.989 

11  30  52.1 

0.80 

17  45.3 

99 

14  22  99.71 

0.998 

1 1  94  40.9 

1.75 

15  43.6 

30 

14  22   7.81 

0.979 

1131  10.9 

0.71 

17  41.5 

30 

14  99  17.04 

0.944 

1193  58.1 

1.88 

15  39.5 

31 

14  22  14.13 

+0.955 

-113126.9 

-0.68 

17  37.6 

31 

14  99  10.99 

-0.960 

-1193  13.5 

+1J0 

15  35.5 

32 

14  2^20.06 

• 

+0.939 

-11  31  40.9 

-0.56 

17  33.7 

39 

14  99   4.57 

-0.976 

-1 1  99  97.9 

+1.07 

15  31.5 

Day  of  the  Month. 

• 

8th. 

16th. 

.     94th. 

DajoftheH< 

nth. 

Ut. 

tth. 

nth. 

Sith. 

Polar  Semidiameter  .  . 

f.7 

i:^ 

i'^ 

1        8.0 

Polar  Bemidian 

leter  .  . 

rfj 

(Tii 

8:3 

8!4 

Horixontal  Parallax  .  . 

0.9 

0.9 

0.S 

)       0.9 

Horixontal  Pari 

iliaz  .  • 

0.9 

0.9 

0.9 

>       1.0 

ir< 

ynE.->Th< 

»SifB+-] 

indJca 

tot 

inortfa 

ideoUnatl( 

onei 

the  alga  —  Iih 

Ueateaae 

nthdeoB 

aatloi 

la. 
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: 

OBBBNWIGH  BfBAN  TIME. 

MARCH. 

APRn^ 

9 

Atwirioa. 

Tar.  of 
R.A. 
fori 
Hour. 

OaSiiuSa*. 

Tar.af 

DecL 

fori 

Hottr. 

Moridian 
Paaaage. 

1 

1 

Atoeitaloa. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
DoolInatioB. 

Var.of 

lleiO. 

fori 

Hoar. 

Moridlaa 

Ifmm, 

Ifotn. 

jr«m. 

jr«m. 

W^trn. 

ifoon. 

JToon. 

Jfoon. 

IMS 

B 

0        0         t0 

m 

h    m 

h    m     • 

• 

o     i      m 

0t 

k    m 

1      1 

H  99  99.71 

-4.9n 

-1 1  94  40.9 

4-1.76 

15  4.3.6 

1 

14  16  51.99 

-4.695 

-10  50  47.1 

43.51 

13  36.1 

1 

9 

14  99  17.04 

6.944 

1193  58.1 

1.66 

15  39.5 

9 

14  16  36.17 

6.693 

10  49  99.3 

9.54 

13  31.9 

1 

3 

14  99  10.99 

6jn 

1193  13.5 

1J6 

15  35.5 

3 

14  16  90.86 

6.641 

10  47  56.8 

9.57 

13  97.7 

4 

14  99   4.57 

•SH 

119997.9 

1.67 

1531.5 

4 

14  16    5.36 

6.646 

10  46  30.7 

9.66 

13  93.5 

b 

14  91  67.78 

6.01 

11  91  39.1 

9.64 

1597.4 

5 

14  15  49.68 

6.667 

10  45   3.8 

9.63 

13  19.3 

6 

14  91  60.69 

-4.966 

*l  1  90  49.3 

44.11 

1593.4 

6 

14  15  33.83 

-^.684 

-10  43  36.9 

4-3.66 

13  15.1 

7 

14  91  4.1.10 

6.961 

1 1  19  57.9 

9.18 

15  19.3 

7 

14  15  17.89 

6.671 

10  49   8.1 

9.66 

13  10.0 

8 

14  91  35.99 

6.366 

11  19   4J) 

9.66 

15  15.9 

8 

14  15    1.65 

6.677 

10  40  39.5 

3.76 

13    6.7 

9 

14  91  96.99 

6.961 

11  18  10.9 

9.96 

15  11.1 

9 

14  14  46.33 

0.683 

10  39  10.4 

3.79 

13    9.5 

10 

14  91  I&4I 

6.965 

II  17  13.9 

9.96 

15   7.1 

10 

14  14  98.86 

0.686 

10  37  40.7 

3.74 

19  58.3 

II 

14  91    0.48 

-4J79 

-11  16  16.1 

49.46 

15    3.0 

11 

14  14  19.97 

-4.604 

-10  36  10.6 

43.76 

19  54.1 

19 

14  91    0.91 

6.369 

II  15  16.7 

9.51 

14  58.9 

19 

14  13  55.56 

6.666 

10  34  40.9 

9.77 

19  49.9 

13 

14  90  50.60 

6.467 

11  14  15.8 

9.57 

14  54.8 

13 

14  13  38.73 

6.703 

10  33    9.5 

f.78 

19  45.7 

14 

14  90  40.66 

6.411 

11  13  13.3 

9.69 

14  50.7 

14 

14  13  91.79 

6.767 

10  31  38.4 

3.79 

19  41.5 

15 

14  90  30.39 

6.496 

11  19   9.3 

9M 

14  46.6 

15 

14  13    4.76 

6.711 

10  30   7.1 

3.86 

19  37.3 

16 

14  90  19.81 

-4.446 

*ll  It    3.9 

44.76 

14  49.5 

16 

14  19  47.64 

-6.715 

-10  98  35.6 

43.81 

19  33.1 

17 

14  90   8.90 

6.461 

11    957.0 

9.81 

14  38.4 

17 

14  19  30.44 

0.718 

10  97    4.0 

3.81 

19  98.9 

18 

14  19  57.68 

6.474 

11    8  48.8 

9.87 

14  34.9 

18 

14  19  13.17 

6.711 

10  95  39.9 

UBl 

19  94.7 

19 

14  19  46.15 

6.467 

11    7  39.9 

9.83 

14  30.1 

19 

14  II  55.84 

6.793 

10  94    0.4 

9M 

1990.4 

90 

14  19  34.39 

6.466 

11    698.3 

9.96 

14  96.0 

90 

14  II  38.46 

6.7V 

10  99  98.6 

3.89 

19  16.9 

91 

14  19  99.90 

-4.611 

*ll    516.1 

44.64 

14  91.9 

91 

14  1191.03 

-6.797 

-10  90  66.9 

49.89 

19  19.0 

99 

14  19   9.78 

6.sn 

11    4    9.6 

9.69 

14  17.7 

99 

14  II    3.57 

6.798 

10  19  95.9 

9.81 

19   7.8 

93 

14  1857.08 

6.594 

11    9  47.9 

9.14 

14  13.6 

93 

14  10  46.08 

6.798 

10  17  53.7 

9.86 

19   3.5 

94 

14  18  44.11 

6.546 

11    139.1 

3.19 

14    9.4 

94 

14  10  98.58 

6.798 

10  16  99.4 

9.76 

1150.3 

9ft 

14  18  30.87 

6.566 

11    0  15.0 

9.99 

14    5.3 

95 

14.10  11.08 

6.799 

10  14  51.4 

9.76 

1155.1 

96 

14  18  17.37 

-4J67 

-10  58  56.8 

4-9.96 

14    1.1 

96 

14    9  53.59 

-4.796 

-10  13  90.6 

43.77 

1150.9 

97 

14  18   S.6I 

6.576 

10  57  37.6 

9.36 

13  56.9 

97 

14    9  36.11 

6.798 

10  11  50.9 

8.79 

1 1  46.6 

98 

14  17  49.60 

6J66 

10  66  17.4 

3.36 

13  59.8 

98 

14    9  18.65 

6.797 

10  10  90.9 

9.79 

11  49.4 

99 

14  17  35.30 

6J66 

10  54  56.9 

3.46 

13  48.6 

99 

14    9    1.93 

6.795 

10    8  60.7 

9.71 

1138.9 

30 

14  17  90.80 

6.667 

10  53  34.0 

9.44 

13  44.4 

30 

14    8  43.85 

6.793 

10    7  91.7 

9.69 

1134.0 

91 

14  17   6.90 

-4.616 

-10  6911.0 

4-9.46 

13  40.9 

31 

14    8  96.59 

-0.791 

-10    5  53.9 

49.67 

11  99.8 

99 

14  16  51.99 

-6.666 

-10  50  47.1 

4-9.51 

13  36.1 
99th. 

39 

14    8    9.96 

-4.718 

-10    4  95.4 

43.64 

J19S.5 
89th. 

Vaj9i^k»Mmfk. 

6t^ 

191k. 

9Ut. 

Day  of  Iha  Month. 

4th. 

14th 

.      994. 

Polar  8«niidiftM6Ur  .  . 

fr6 

•Tfi 

^7 

As 

Polar  Samidiam 

latar.  • 

^M 

iCs 

}     fs 

1        8!9 

Hwisooui  PaimlUji  •  • 

lUI 

1.0 

IX 

1.0 

HorisoBtal  Pan 

illaz.  • 

1.0 

IC 

)        IM 

1.0 

Tht  ilCB  4  prWImd  to  tk« 

kovly  ahnga  of  4Ml1«itk«  hidtoatM  tbat  Bortli  4ed 

InatloBti 

ire  laoreaolnff  and  MNth  dodlaa- 

pmmm  mmm  J.-p^.I.^       -M 

!•  tlgO  —  llMlirMt«>«  thmk 

north  dMiltfiatSflBft  am  flrirrM 

iviagaad 

• 

^^_ 

nB^«^|^« 
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5 
S 


I 

s 

3 
4 

5 

6 
7 
8 
9 
10 

M 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


GBBBNWIOH  MEAN  TQCB. 


MAT. 


Apparent 

Hjht 

A»C«0S10B. 


Novn. 


T 
14 

14 

14 

14 

14 


14 
14 
14 
14 
14 

14 
14 
14 
14 
14 


14 
14 


m    • 
8  26.52 

8   9.26 

7  52.07 

7  34.96 

7  17.93 


14  7    1.00 

14  6  44.18 

14  6  27.47 

14  6  10.88 

14  5  54.42 


5  38.09 
5  21.91 
5  5.88 
4  50.01 
4  34.31 

4  18.78 
4  3.43 
3  48.27 
3  33.31 
3  18.56 


14  3   4.02 

14  2  49.70 

14  2  35.61 

14  2  21.75 

14  2   8.14 

14  I  54.77 

14  1  41.66 

14  1  28.HI 

14  I  16.22 

14  1    3.91 


0  51.87 
0  40.12 


Vsr.of 

B.A. 

fori 

Hoar. 


JTdHMk 


Apptrait 
DoeliiuUSoD. 


JTooA. 


•     i 

-•.7SI  j 
0.718 
0.715 
0.711 
0.7Q7 

-O.TW 
0.006 

o.on 
o.oee 
o.< 


o 

-10 


-^.077 
0.871 
0.864 
0.867 
0.890 

-0.843 
0.835 
0.887 
OJif 
0.811 


0.903! 
0.983 
0.573 
0.983 


5  53.2 
10    4  25.4 

10  2  58.2 
10  I  31.6 
10   0   5.8 

0  58  40.8 
9  57  16.6 
9  55  53.3 
9  54  30.8 
9  53   9.3 

9  51  48.8 
9  60  29.3 
9  49  10.8 
9  47  53.5 
9  46  37.3 

9  45  22.2 
9  44  8.4 
9  42  55.9 
9  41  44.7 
9  40  34.7 

9  39  26.2 
938  19.1 
9  37  13.5 
9  36  9.4 
9  35   6.7 


Tar.of 

DmL 

fori 

Hour. 


Moridiui 


JTma. 


-0.558    - 
0.541 
0.530 
0.519 
0.588 

-0.498 
-0.484 


9  34  5.7 
9  33  6.2 
9  32  8.4 
9  31  12.2 
9  30  17.8 

9  29  25.1 
9  28  34.0 


m 
49  J7 

a.84 

3.81 
3.58 
3.96 

4S.9S 
9.40 
9.45 
9.41 
9.37 

49.93 
9.99 

9.S9 
9.90 
9.15 

49.10 
9.05 
9.00 
9.94 
9.86 

49.88 
9.78 
9.70 
S.84 
S.96 

49.61 
9.44 
9.37 
9.30 
9.83 

49.18 
49.09 


1129.8 
1125.5 
1121.3 
II  17.1 
II  12.9 

II  8.7 
II  4.5 
11  0.3 
10  56.1 
10  51.9 

10  47.6 
10  43.4 
10  39.3 
10  35.1 
10  30.9 

10  26.7 
10  22.5 
10  18.3 
10  14.1 
10  ID.O 

10   5.8 

10    1.6 

9  57.5 

9  53.3 

9  49.2 

9  45.0 
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1  95  91.8 

1  57.3 

3  11    4.6 

1  57.9 

9.8609856 

9.4563466 

9.4618973 

99 

19  90  31.4 

1  95  97.8 

9  94.8 

3    9    6.0 

9  91.8 

9.8607031 

9.4687994 

9.4771149 

Cot.   3 

18  43  13.6 

1  95  49.8 

9  45.9 

9  50  61.7 

3    4<J 

9.8604037 

9.4866145 

9.4971980 

7 

95    6  90.1 

1  95  40.7 

9  67.4 

9  37  99.6 

338.8 

9.8600906 

9.5084880 

9.5905340 

II 

31  99  51.4 

1  95  58.0 

-3    0.8 

-9  99    9.0 

44    4.1 

9.8607679 

90(331167 

9.6461014 

15 

37  53  4H.5 

1  98    8.8 

9  66.4 

9    6    0.8 

4983 

9.8604393 

9.5603793 

9.5798970 

19 

44  18  11.7 

I  98    f  Jl 

9  41.1 

1  46  17.6 

4  513 

9.8601090 

9.5863815 

9.5099646 

93 

50  43    1.9 

1  98  18.0 

9  18.8 

1  96  19.9 

5  18.1 

0.8687811 

0.6135907 

9.6970091 

97 
31 

57    8  19.7 
63  34    5.8 

1  98  99.0 

9      ^M    ^A    9 

1  49.6 
*1  14.7 

1    6    1.6 
-0  49  69.4 

5  9C3 

9.8584507 
9.8561488 

9.6403714 

9.6535070 

1  30  90.1 

*4o  353 

9.6795915 

Not.  4 

70    0  90.4 

1  18  37.3 

-0  36.0 

-0  90  99.8 

5493 

9.8678694 

9.6991895 

9.7046944 

8 

76  97    4.0 

1  98  44.5 

40    4.4 

40    9  31.1 

8443 

9.8675745 

9.7168370 

9.7988133 

19 

89  64  16.3 

1  38  51.7 

0  44.8 

0  96  94.6 

5  413 

9.8673186 

9.7405490 

9.7590498 

16 

89  91  57.1 

1  38  58.7 

1  99.8 

0  48    0.4 

8383 

9.8670876 

9.7639949 

9.7743084 

90 

96  60    5.9 

1  37    5.4 

41  66.8 

41  10    0.9 

48  943 

9.8668860 

9.7850870 

9.7956350   i 

91 

109  18  39.4 

1  37  11.7 

9  94J» 

1  31    9.0 

5    9.1 

9.8567134 

9.8050581 

9.8160618 

96 

108  47  37.7 

1  37  17.4 

9  46.7 

1  61  ao 

4493 

9.8665749 

0.8950509 

9.8356989   i 

Dec  9 

116  16  57.3 

1  37  98.4 

9  67.7 

9   9  49.5 

4983 

9.8664717 

9.8450996 

9.8543680 

6 

191  46  36.3 

1  37  98.5 

3   0.8 

9  96  37.6 

4   03 

9UK64047 

9.8634368 

9.8793096 

10 

198  16  97.7 

1  37  88.8 

49  64.7 

49  41  40.9 

43  303 

9.8663760 

If.CXftMOlo 

14 

134  46  30.9 

1  37  31.5 

9  39.6 

9  54  38.3 

9  58.1 

9.8663898 

9.8977894 

9.9059185   1 

18 

141  16  38.0 

1  37  39.9 

9  16.4 

3    6  91.8 

99^3 

9.8664984 

9.9138736 

9.9916606 

99 

147  46  46.1 

1  37  31.5 

1  46.0 

3  13  49.3 

1  48.7 

9.8566108 

9.9999849 

9.9367517 

96 

154  16  48.5 

1  37  98.4 

1  10.6 

3  19  33.4 

1    8.7 

9.8666991 

9.9440664 

9.9519390   ' 

30 

160  46  40.0 

1  37  98.8 

40  31.9 

43  99  50.9 

40  98.9 

9.8667816 

90^589533 

9.9651335 

34 

167  16  15.0 

1 

137  91.9 

-0    9.6 

43  93  39.3 

-4    93 

9.8569663 

9.9718753 

9.97(M4I5 
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MARS. 

a 

GREENWICH  MEAN  NOON. 

>• 

• 

Heliocenirio 

Loogitade, 

HeanEqainox 

of  Date. 

DaUy 
Molion. 

SedoetloB 

to 

Orbii. 

Heliooentrio 
Latitude. 

Dally 
Motion. 

Logarithm 

of 

Badlu 

Toetor. 

Logarithm 
from  I 

of  Dlrtaneo 
Bartb— 

Date. 

At  Date. 

At  In  term*. 
diaieDato. 

O        *         II 

1          M 

II 

O        1         M 

II 

Jau.    0 

67  28  47.2 

31  ».ai 

4-32.8 

40  35  40.8 

467.80 

0.1814994 

9.9:179190 

9.9468929 

4 

69  34  20.8 

31  16.07 

35.8 

0  39  29.8 

56.65 

0.1829648 

9.9557608 

9.9645200 

8 

71  39    3.2 

31    4.97 

38.6 

0  43  14.0 

55.40 

0.1844600 

9.9731688 

9.9817075 

12 

73  42  55.4 

30  51.8ft 

41.3 

0  46  53.4 

54.91 

0.1859231 

9.9901366 

9.9984562 

IC 

75  45  58.3 

30  39.59 

43.6 

0  50  27.7 

59.91 

0.1873727 

0.0066670 

0.0147702 

20 

77  48  12.4 

30  97.53 

•M5.9 

40  53  56.7 

461.59 

0.1888069 

0.0227658 

0.030^39 

24 

79  49  38.9 

30  15.75 

47.7 

0  57  20.4 

50.99 

0.1902242 

0.0:)84340 

0.0461055 

28 

81  50  18.7 

30    4.17 

49.3 

1    0  38.5 

48.81 

0.1916229. 

0.0536690 

0.061  IS96 

Feb.    1 

83  50  12.5 

S9  58.75 

50.6 

1    3  50.9 

47.36 

0.1930017 

0.0684677 

0.0757040 

5 

85  49  21.1 

S9  41.09 

51.8 

1    6  57.4 

45.09 

0.1943593 

0.0828332 

0.0898558 

9 

87  47  45.9 

99  30.79 

•l'62.8 

41    9  58.0 

444.40 

0.1956943 

0.0967741 

0.1035891 

13 

89  45  27.8 

99  90.19 

53.4 

1  12  52.6 

49.87 

0.1970053 

0.1103050 

0.II692I5 

17 

91  42  27.8 

99    9.89 

53.8 

1  15  41.0 

41.94 

0.1962914 

0.1234400 

0.1298619 

21 

93  38  47.3 

98  50.89 

53.9 

1  18  23.3 

99.79 

0.199551 1 

0.1361883 

0.1424187 

25 

95  34  26.8 

98  50.04 

53.8 

1  20  59.3 

9BJI1 

0.2007837 

0.1485546 

0.1545948 

Mar.  1 

97  29  28.0 

96  40.56 

4-53.5 

41  23  29.0 

496.09 

0.2019876 

0.1605409 

0.1663932 

5 

99  23  51.7 

98  31.34 

52.9 

1  25  52.3 

36.09 

0.2031623 

0.1721532 

0.1778213 

9 

101  17  39.1 

98  99.39 

51.9 

1  28    9.2 

33.49 

0.2043068 

0.18.34003 

0.1888914 

13 

103  10  51.2 

98  13.74 

50.9 

1  30  19.7 

91.90 

0.2054202 

0.1942964 

0.1996172 

17 

105    3  29.4 

98    5.35 

49.6 

1  32  23.6 

90.17 

0.2065017 

0.2048545 

0.2100101 

21 

106  55  34.4 

97  57.96 

4^48.3 

41  34  21.0 

498.54 

0.2075502 

0.2160844 

0.2200780 

25 

108  47    7.9 

97  40.54 

46.7 

1  36  11.9 

96.91 

0.2085655 

0.2249910 

0.2298239 

29 

110  38  11.2 

97  49.07 

44.8 

1  37  56.3 

95.97 

0.2095466' 

0.2345772 

0.2392510 

Apr.   2 

1 12  28  44.9 

97  34.89 

42.8 

1  39  34.1 

93.64 

0.2104929 

0.24.38465 

0.2483648 

6 

114  18  50.7 

97  97.90 

40.5 

1  41    5.4 

99.00 

0.2114037 

0.2528067 

0.2571749 

10 

116    8  29.2 

97  91.40 

+38.3 

41  42  30.1 

490.36 

0.2122787 

0.2614694 

0.2656924 

14 

117  57  42.3 

97  15.19 

35.8 

1  43  48.3 

18.79 

0.2131169 

0.2698449 

0.2739278 

.      IS 

119  46  30.6 

97    9.14 

33.2 

1  44  59.9 

17.09 

0.2139183 

0.2779424 

0.2818881 

22 

121  34  55.8 

97    3.46 

30.4 

1  46    5.0 

15.46 

0.2146822 

0.2857657 

0.2895752 

26 

123  22  58.7 

96  50.06 

27.5 

1  47    3.6 

13.84 

0.2154082 

0.2933170 

0.2969913 

30 

125  10  40.6 

96  59.07 

4^24.6 

4i  47  55.7 

419.91 

0.2160957 

0.3005989 

0.3041399 

May  4 

126  58    2.9 

96  48.19 

21.5 

1  48  41.3 

10.50 

0.2167445 

0.:m6162 

0.3110282 

8 

128  45    6.5 

96  43.70 

18.4 

1  49  20.4 

8.97 

0.2173542 

0.3143778 

0.3176653 

12 

130  31  52.9 

96  39.47 

15.2 

1  49  53.1 

7.30 

0.2179246 

0.3208929 

0.3240602 

16 

132  18  22.7 

96  35.59 

12.0 

1  50  19.5 

6.80 

0.2184554 

0.3271686 

0.3302182 

20 

134    4  38.0 

96  39.01 

4-  8.7 

41  50  39.5 

4  4.16 

0.2189462 

0.3332086 

0.3361404 

24 

135  50  39.2 

96  98.67 

5.4 

1  50  52.8 

9.56 

0.2193966 

0.3390136 

0.3418285 

28 

137  36  27.8 

96  95.67 

♦  2.2 

1  51    0.0 

4  1.09 

0.2198067 

0.3445853 

0.3472842 

June  1 

139  22    5.0 

96  99.99 

-  1.2 

1  51     1.0 

-  t.56 

0.22017^1 

0.3499263 

0.3525126 

5 

141     7  32.1 

96  90.61 

4.5 

1  50  55.6 

9.19 

0.2205047 

0.3550433 

0.3575205 

9 

142  52  50.3 

96  18.50 

-7.8 

41  50  44.0 

-3.67 

0.2207924 

0.3599442 

0.3623153 

13 

144  38    0.5 

96  16.66 

II.O 

1  50  26.2 

6.99 

0.2210.390 

0.3646345 

0.3669016 

17 

146  23    4.0 

96  15.16 

14.1 

1  50    2.2 

6.76 

0.2212443 

0.3691171 

0.3712810 

21 

148    8    2.2 

96  13.97 

17.3 

1  49  32.1 

8.90 

0.2214082 

0.3733928 

0.3754525 

25 

149  52  56.2 

96  13.09 

20.3 

1  48  55.9 

9.80 

0.2215309 

0.3774608 

0.3794175 

29 

151  37  47.3 

96  19.49 

-23.4 

41  48  13.7 

-11.31 

0.2216121 

0.3813234 

0.3831787 

July  3 

153  22  36.5 

96  19.16 

-26.3 

4i  47  25.4 

-19.81 

0.2216518 

0.3849847 

0.3867418 
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MABS. 

aREKNWICH  MBAN  NOON 

• 

J>m%m. 

H«UooeBtrto 

LonicUude, 

MeanEqainox 

oflMte. 

Motion. 

Rodootloii 

to 

Orbit. 

Hell  oeoB  trio 
LaUtade. 

Daily 
Motion. 

LofarithB 

of 

Radina 

Vector. 

Logarithm  of  Diataneo 
from  Karth — 

At  Date. 

At  lotorme- 
dlateDate. 

o        #        « 

t     ti 

It 

O        t       tt 

It 

Jaly   3 

153  99  36.5 

96  19.16 

-96.3 

^\  47  95.4 

-19.81 

0.9916518 

0.3849847 

0.3867416 

7 

155    7  95.0 

96  19.19 

99.9 

1  46  31.9 

14.30 

0.9916499 

0.3864510 

0.3901195 

11 

156  69  13.9 

96  19.46 

31.9 

1  45  31.0 

15.79 

0.9916064 

0.3917971 

0.3939946 

15 

156  37    4.6 

96  19.90 

.14.4 

1  44  94.9 

17.96 

0.9915913 

0.3946157 

0.3969901 

19 

160  91  56.9 

96  13.86 

36.8 

1  43  19.9 

10.71 

0.9913951 

0.3977171 

0.3090970 

93 

109    6  55.9 

96  15.05 

-39.9 

4-1  41  55.9 

-90.00 

0.9919973 

0.4004995 

0.4017150 

«7 

163  51  59.0 

96  16.54 

41.4 

1  40  31.6 

91.40 

0.9910189 

0.4099537 

0.4041459 

31 

165  37    6.6 

96  18.30 

43.4 

1  39    9.3 

89.97 

0.9907680 

0.4059991 

0.4063933 

Aug.  4 

167  99  96.0 

96  90.40 

45.4 

1  37  97.4 

94.44 

0.9904764 

0.4074499 

0.4084696 

8 

169    7  59.9 

96  99.76 

47.0 

1  35  46.8 

95.84 

0.9901439 

0.4094315 

0.4103570 

19 

170  53  98.5 

96  35.49 

-48.5 

•l-l  34    0.7 

-97.99 

0.9197705 

0.4119399 

0.4190777 

16 

179  39  16.0 

96  98.39 

49.9 

1  39*  9.6 

98.61 

0.9193565 

0.4196794 

0.4136939 

•JO 

174  95  16.0 

96  31.67 

51.0 

1  30  11.8 

99.06 

0.9189019 

0.4143996 

0.4149991 

«l 

176  1 1  9!».8 

96  35.90 

59.0 

1  98    9.3 

31.31 

0.9184079 

0.4156100 

0.4161843 

98 

177  57  58.7 

96  39.15 

59.9 

1  96    1.3 

39.65 

0.9178795 

0.4167159 

0.4179035 

Sept  1 

179  44  43.4 

96  43.30 

-53.4 

•l-l  93  48.1 

-33.06 

0.9179976 

0.4176494 

0.4160534 

5 

181  31  45.7 

96  47.89 

53.8 

1  91  99.6 

35.96 

0.9166840 

0.4184161 

0.4167375 

9 

183  19    6.4 

96  50.00 

63.9 

1  19    6.0 

36.54 

0.9160308 

0.4190175 

0.4199569 

13 

185    6  46.9 

96  57.70 

53.8 

1  16  37.3 

37.79 

0.9153390 

0.4194546 

0.4196103 

17 

186  54  46.4 

97    3.10 

63.6 

1  14    3.7 

30.09 

0.9146088 

0.4197940 

0.4197953 

SI 

188  43  19.1 

97    8.79 

-53.1 

+  1  II  95.0 

-40.97 

0.9138406 

0.4198946 

0.4198116 

95 

190  31  59.1 

97  14.77 

59.4 

1    8  41.5 

41.47 

0.9130347 

0.4197579 

0.4196615 

99 

199  91  10.7 

97  91.00 

51.5 

1    5  53.9 

49.00 

0.9I9I9I7 

0.4195953 

0.4193487 

Oct.   3 

194  10  48.9 

97  97.70 

50.3 

1    3    0.9 

43.81 

0.9113199 

0.4191397 

0.4188773 

7 

196    0  59.7 

97  34.60 

49.0 

1    0    9.7 

44.04 

0.9103965 

0.4165893 

0.4189477 

II 

197  51  95.4 

97  41.89 

-47.5 

+0  57    0.7 

-40.05 

0.9094454 

0.4176740 

0.4174609 

15 

199  49  97.7 

97  40.34 

45.9 

0  53  54.3 

47.14 

0.9084597 

0.4170060 

0.41651 16 

19 

901  34    0.5 

97  57.16 

43.8 

0  50  43.6 

48.10 

0.9074395 

0.4159766 

0.4154011 

93 

903  96    5.4 

98    5.96 

41.7 

0  47  98.8 

49.90 

0.90638.')8 

0.4147860 

0.4141314 

97 

905  16  43.0 

96  13.67 

39.3 

0  44  10.0 

50.10 

0.9069999 

0.4134376 

0.4197057- 

31 

907  1 1  55.9 

98  99.30 

-36.9 

+0  40  47.3 

-51.14 

0.9041609 

0.4119357 

0.4111983 

Nov.  4 

909    5  49.5 

90  81.36 

34.1 

0  37  90.9 

50.05 

0.9030313 

0.4109837 

0.4094019 

8 

911    0    6.5 

98  40.67 

31.3 

0  33  50.9 

50.99 

0.9018515 

0.4084895 

0.4075956 

19 

919  55    8.9 

90  50.99 

98.3 

0  30  17.5 

53.70 

0.9006499 

0.4065308 

0.4054981 

16 

914  50  48.6 

90    0.00 

95.3 

0  96  40.8 

54  JO 

0.1994044 

0.4044979 

0.4033183 

90 

916  47    9.0 

90  10.90 

-91.9 

+0  93    1.0 

-55.31 

0.1961394 

0.4091791 

0.4000687 

94 

916  44  10.6 

90  90.69 

18.4 

0  19  16.3 

50.00 

0.1968460 

0.3997688 

0.3985135 

98 

990  41  54.4 

99  31.30 

14.9 

0  15  3.3.0 

56.05 

0.1955319 

0.31179998 

0.3958976 

Dm.  9 

999  40  91.4 

90  40.97 

11.9 

0  11  45.1 

57  J5 

0.I94I9I8 

0.3945383 

0.3931448 

6 

994  39  39.9 

90  53.50 

7.7 

0    7  55.0 

57.79 

0.1998989 

0.3917174 

0.3909550 

1         >« 

996  39  99.7 

30    4.00 

-  4.0 

+0    4    9.9 

-58  J6 

0.1914447 

0.3887609 

0.3879304    , 

14 

998  40  19.6 

30  16.69 

-0.9 

+0    0    9.0 

58.67 

0.1900407 

0.38.16659 

0.3840677 

18 

930  41  43.0 

30  96.69 

♦  3.7 

-0    3  46.5 

50.04 

0.1886183 

0.3894356 

0.3807704 

99 

939  44    1.8 

30  40.80 

7.5 

0    7  43.3 

50.31 

0.1871791 

0.3790730 

0.3773437 

96 

1 

934  47    9.6 

30  53.19 

11.9 

0  M  41.0 

50.50 

0.I85T947 

0.3755834 

0.3737934 

1 

30 

936  51    7.3 

31    5.00 

•M5.0 

-0  15  39.5 

-50.00 

0.1849666 

0.3719739 

0..170195I 

1 

-J? 

938  55  55.6 

31  18.40 

+  18.7 

-0  19  38.3 

-50.71 

0.1897766 

■ 

-  - 

— 

- 

— 

— 

17 
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JUPITER. 

1 

OREEKWICU  MEAN  NOOK. 

» 

1 

^ 

Vmzttmde,     , 
•f  Date. 

i 
Dttilj       ' 

BcdartiM 

I* 
OrWt. 

Hcii«c«asnc 
LaUiaiiCL 

Didj 

'    TcetOT-. 

trmm  1 

•f  iHtMCl 

▲tDaie. 

,                       1 

Jm.   0 

9?  58  4X4 

-6.9 

e      f       M 

-0  10    2.9 

+«JS 

0.7113180 

06203838 

0.6210906   ' 

4 

93  19    5.7 

5    5.4B 

6.6 

0 

9  35.2 

0.93 

0.7114404 

0.6219246 

0.6228837   . 

8 

92  39  27.3 

»    5.31 

6.3 

0 

9    7.4 

0J8 

0.7115629 

0.^39647 

0.6K1650 

19 

92  50  48.2' 

S    5.H    < 

5.9 

0 

8  39.8 

0.93 

0.7116855 

0.6S6481I 

0.6379099 

16 

93  20    &4 

S    AM 

5.6 

0 

8  12.0; 

0.93 

0.7118081 

0.6294478 

0.6310916   - 

90 

93  40  27.9, 

1 
S    4.7f 

-5.3 

-0 

7  44.3  ' 

1 

+4  98 

0.7119309 

0.6328371 

0.6346607 

9i 

94    0  46.7 

5  Ajm  ' 

5.0 

0 

7  16.6 

0.93 

0.7120537 

0.6366176 

0.6386434    ' 

f» 

94  21    4.8 

»    4.44    > 

4.7 

0 

6  48.9 

0.93 

0.7121766 

0.6407332 

0.64^9421 

Feb.   1 

94  41  22.2 

5    4.S7    i 

4.4 

0 

6  21.2 ; 

0« 

0.7122995 

0.6452051 

0.6475371 

5 

95    1  39.0 

»    4.10 

4.1 

0 

5  53.5  1 

0.93 

0.7 124^6 

0.6499332 

0.6583880 

!            9 

95  21  55.0 

5    3tt    , 

-38 

-0 

5  25.7  : 

+«JS 

0.71^457 

0.^48973 

0.6574564 

13 

95  42  10.4 

5    3.75 

3.4 

0 

4  58.0 

0.99 

0.7126683 

0.6600609 

0.6627064 

17 

96    2  25.1 

5    3.56    , 

3.1 

0 

4  30.3 

0.91 

0.7127919 

0.6(53886 

O.G6dl034    . 

8i 

96  22  39.0 

5    3.41 

2.8 

0 

4    2.6 

0.91 

0.7129151 

0.6708465 

0.6736133 

25 

96  42  52.3 

5    33«    ' 

2.5 

0 

3  35.0 

1 

0.91 

0.7130383 

0.6763998 

0.679WI6 

Mtf.  1 

97    3    4.9 

5    7M 

-2.2 

-0 

3    7.3 

+0.99 

0.7131616 

0.6820149 

0.6848353 

1            5 

97  23  16^ 

5    SSB 

1.8 

0 

2  39.6 

.6^1 

0.7132849 

0.6876596 

O.G)04840 

9 

97  43  28.0 

5    t.79 

1.5 

0 

2  12.0 

0.91 

0.7134083 

0.6933056 

0.696121 1 

•           13 

98    3  38.5 

5    *34 

1.2 

0 

1  44.3 

0.91 

0.7135317 

0.6989280 

0.7017235 

17 

1 

98  23  48.3 

5    9J7 

0^ 

0 

1  16.7 

031 

0.713^51 

0.7045052 

0.7O7«7O4 

1 

21 

98  43  57.5 

5    9M 

-0.6 

-0 

0  49.0 

+0.99 

0.7137787 

0.7100167 

0,7127417    : 

1          K 

99    4    5.9 

5    9.tt 

-0.2 

-0 

0  21.4 

9.99 

0.7139022 

0.7154430 

0.7181 179 

» 

99  24  13.7 

1        5    1.85 

40.1 

+0 

0    6.2 

0J9 

0.7140257 

0.7207644 

0.7233803 

Apr.  2 

99  44  20.7 

5    IM 

0.4 

0 

0  33.7 

0.89 

0.7141493 

0.7259640 

0.7283135    1 

6 

100    4  27.1 

5    1.51 

0.7 

0 

1     1.3 

0.89 

0.7142728 

0.7310273 

0.7335043 

10 

100  24  32.8 

9    1.34 

41.0 

+0 

1  28.8 

+0.8B 

0.7143963 

0.7359432 

0.7383429 

14 

100  44  37.8 

5    1.17 

1.3 

0 

1  56.4 

0.86 

0.7145199 

0.7407023 

0.7430204 

18 

101    4  42.1 

5    0.99 

1.7 

0 

2  23.9 

6.87 

0.7146434 

0.7452969 

0.7475278 

22 

101  24  45.8 

5    f.» 

2.0 

0 

2  51.4 

687 

0.7147669 

0.7497149 

0.7516660 

^      26 

1 

101  44  48.7 

5    0.fi5 

2.3 

0 

3  18.8 

0.86 

0.7148904 

0.7539502 

0.7559966    '■ 

1           30 

102    4  51.0 

5    0.46 

42.6 

+0 

3  46.3 

+6.86 

0.7150138 

0.7579945 

0.7599429 

M»j   4 

102  24  52.6 

1        5    0.31 

2.9 

0 

4  13.7 

6.86 

0.7151371 

0.7618415 

0.7636699 

8 

102  44  53.5 

5    0.14 

3.2 

0 

4  41.1 

6.85 

0.7152604 

0.7654877 

0.7672347    1 

12 

103    4  5.T7 

4  50.97 

3.5 

0 

5    8.5 

6.84 

0.7153836 

0.7689305 

0.7705749 

16 

103  24  53.2 

4  50.80 

3.9 

0 

5  35.8 

6.84. 

0.7155068 

0.7721672 

0.7737072   ; 

20 

103  44  52.1 

4  59.63 

+4.2 

+0 

6    3.1 

+6.83 

0.7156299 

0.7751943 

0.7766278 

24 

104    4  50.2 

4  59.40 

4.5 

0 

6  30.4 

6.89 

0.7157530 

0.7780074 

0.7793326    ' 

28 

104  24  47.7 

4  59.99 

4.8 

0 

6  57.7 

6.81 

0.7158760 

0.7806033 

0.7818191 

Jane  1 

104  44  44.5 

4  59.19 

5.1 

0 

7  24.9 

6.80 

0.7159990 

0.7829801 

0.7840863   , 

5 

105    4  40.7 

4  56.95 

5.4 

0 

7  52. 1 

6.80 

0.7161220 

0.7851377 

0.7861341    1 

9 

105  24  36.1 

4  56.78 

+5.7 

+0 

8  19.3 

+6.79 

0.7162450 

0.7870757 

0.78796% 

13 

105  44  30.9 

4  56.61 

6.0 

0 

8  46.4 

6.78 

0.7IG3679 

0.7887943 

0.7895707 

17 

106    4  25.0 

4  56.44 

6.3 

0 

9  13.5 

6.77 

0.7164907 

0.7902915 

0.7909565 

21 

106  24  18.4 

4  56.97 

6.6 

0 

9  40.5 

6.76 

0.7166134 

0.7915655 

0.7921180   i 

26 

106  44  11.2 

4  56.11 

6.9 

0 

10    7.6 

6.75 

0.7167360 

0.7926143 

0.7930542 

29 

107    4    3.3 

4  57.94 

+7.2 

+0  10  34.6 

+6.74 

0.7168586 

0.7934379 

0.7937653 

Joly  3 

107  23  54.7 

1        4  57.77 

+7.5 

1  +0  11     1.5 

+6.73 

0.7169810 

0.7940367 

0.7942524 
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1 

JUPITER 

)• 

GREENWICH  MEAN  NOON. 

• 

Dftle. 

HelioMDtrie 

LoDgltiMle, 

MeaoBqainox 

of  Diftie. 

Daily 
Motion. 

Rednoiion 

to 

Orbit. 

Heliooootrie 
Latitude. 

DaUy 
Motion. 

Lognriilini 

of 

Badioa 

Vector. 

liOgariUiai  of  DUtaaeo 
from  Eartli— 

At  Date. 

At  laierme- 
dlateDate. 

o      t      tt 

t        K 

## 

O         /        M 

t» 

Joly  3 

107  23  54.7 

4  57.77 

+  7.5 

+0  11     1.5 

+6.73 

0.7169810 

0.7940367 

0.7942524 

7 

107  43  45.4 

4  57.60 

7.8 

0  11  28.4 

6.79 

0.7171034 

0.7944124 

0.7945165 

II 

108    3  35.5 

4  57.43 

8.1 

0  11  55.3 

6.79 

0.7172257 

0.7945648 

0.7945574 

15 

108  23  24.9 

4  57.87 

8.4 

0  12  22.2 

6.71 

0.7173479 

0.7944939 

0.7943741 

19 

108  43  13.6 

4  57.10 

8.7 

0  12  49.0 

6.70 

0.7174699 

0.7941980 

0.7939653 

93 

109    3    1.7 

4  56.03 

-1-  9.0 

+0  13  15.7 

+6.69 

0.7175918 

0.7936762 

0.7933306 

27 

109  22  49.1 

4  56.76 

9.3 

0  13  42.4 

6.67 

0.7177135 

0.7929288 

0.7924710 

31 

109  42  35.8 

4  56.60 

9.6 

0  14    9.1 

6.66 

0.7178351 

0.7919573 

0.7913881 

Ang.  4 

no    2  21.9 

4  56.43 

9.9 

0  14  35.7 

6.65 

0.7179566 

0.7907634 

0.7900638 

8 

110  22    7.3 

4  56.97 

10.2 

0  15    2.3 

6.64 

0.7180779 

0.7893490 

0.7885591 

Itl 

110  41  52.0 

4  56.10 

+  10.5 

+0  15  28.9 

+6.63 

0.7181992 

0.7877140 

0.7868135 

16 

III     1  36.1 

4  55.03 

10.8 

0  15  55.4 

6.69 

0.7183202 

0.7858577 

0.7848466 

90 

1 1 1  21  19.5 

4  56.77 

11.0 

0  16  21.8 

6.61 

0.7184412 

0.7837806 

0.7826505 

24 

111  41    2.3 

4  55.60 

11.3 

0  16  48.3 

6.60 

0.7185620 

0.7814839 

0.7802542 

28 

112    0  44.3 

4  55.44 

11.6 

0  17  14.6 

6.56 

0.7186827 

0.7789710 

0.7776347 

8«pi.  1 

1 12  20  25.8 

4  55.97 

4-11.9 

+0  17  40.9 

+6.57 

0.7188032 

0.7762457 

0.7748042 

5 

1 12  40    6.6 

4  55.11 

12.2 

0  Id    7.2 

6.56 

0.7189235 

0.7733106 

0.7717654 

9 

1 12  59  46.7 

4  54.9G 

12.4 

0  18  33.4 

6.55 

0.7190437 

0.7701688 

0.7685208 

13 

1 13  19  26.2 

4  54.79 

12.7 

0  18  59.6 

6.53 

0.7191638 

0.7668219 

0.7650725 

17 

113  39    5.0 

4  54.63 

13.0 

0  19  25.7 

6.59 

0.7192836 

0.7632732 

0.7614246 

21 

113  58  43.2 

4  54.46 

+13.3 

+0  19  51.7 

+6.51 

0.7194033 

0.7595278 

0.7575834 

25 

114  18  20.7 

4  54.30 

13.5 

0  20  17.7 

6.59 

0.7195229 

0.7555927 

0.7535567 

29 

114  37  57.6 

4  54.13 

13.8 

0  20  43.7 

6.48 

0.7196423 

0.7514762 

0.7493522   , 

Oct.   3 

114  57  33.8 

4  63.97 

U.I 

0  21    9.6 

6.47 

0.7197615 

0.7471858 

0.7449779   ' 

7 

115  17    9.3 

4  53.81 

14.3 

0  21  35.4 

6.45 

0.7198806 

0.7427297 

0.7404421    i 

II 

115  36  44.3 

4  53.66 

414.6 

+0  22    1.2 

+6.44 

0.7199994 

0.7:181163 

0.7357534    . 

15 

115  56  18.6 

4  53.49 

14.8 

0  22  27.0 

6.43 

0.7'<M)1I8I 

0.7333553 

0.7309233 

19 

116  15  52.2 

4  53.33 

15.1 

0  22  52.6 

6.41 

0.7202366 

0.7284506 

0.7250659   ■ 

23 

116  35  25.3 

4  53.17 

15.4 

0  23  18.2 

6.46 

0.7203549 

0.7234446 

0.7208960 

27 

1 16  54  57.6 

4  63.09 

15.6 

0  23  43.8 

6.98 

0.7204730 

0.7183282 

0.7157374 

31 

117  14  29.4 

4  59.86 

+  15.9 

+0  24    9.3 

+6.37 

0.7205909 

0.7131280 

0.7106022 

Nov.  4 

117  34    0.5 

4  59.70 

16.1 

0  24  34.7 

6.36 

0.7207086 

0.7078625 

0.7052114 

8 

117  53  31.0 

4  69.54 

16.4 

0  25    0.1 

6.34 

0.7208261 

0.7025516 

0.6996857 

12 

118  13    0.8 

4  59.36 

16.6 

0  25  25.4 

6.39 

0.7209434 

0.6972173 

0.6945495 

16 

118  32  30.0 

4  59J29 

16.9 

0  25  50.7 

6.90 

O.r210606 

0.6918862 

0.6892310 

20 

118  51  58.6 

4  59.06 

+17.1 

+0  26  15.9 

46.99 

0.721 1775 

0.6865877 

0.6839602 

24 

119  11  26.6 

4  51.91 

17.3 

0  26  41.0 

6.97 

0.7212942 

0.6813525 

0.6787689 

28 

119  30  53.9 

4  51.76 

17.6 

0  27    6.0 

6.96 

0.7214107 

0.6762132 

0.6736894 

Dec.  2 

1 19  50  20.6 

4  51.60 

17.8 

0  27  31.0 

6.94 

0.7215269 

0.6712017 

0.6G8754I 

6 

120    9  46.7 

4  51.45 

18.0 

0  27  55.9 

6.99 

0.7216429 

0.0663510 

0.6639967 

10 

120  29  12.2 

4  61.99 

+18.3 

+0  28  20.8 

+6,90 

0.7217586 

0.6616960 

0.6594536 

14 

120  48  37.1 

4  51.14 

18.5 

0  28  45.6 

6.19 

0.7218741 

0.6572749 

0.6651644 

18 

121    8    1.3 

4  50.96 

18.7 

0  29  10.3 

6.17 

0.7219894 

0.6531269 

0.G5II675 

22 

121  27  24.9 

4  50.83 

18.9 

0  29  34.9 

6.15 

0.7221044 

0.6492905 

0.6475005 

26 

121  46  47.9 

4  50.68 

19.1 

0  29  59.5 

6.14 

0.7222190 

0.6458013 

0.6441972 

30 

122    6  10.3 

4  50.59 

+19.3 

+0  30  24.0 

•16.19 

0.72233.14 

0.6426919 

0.6412891 

34 

122  25  32.1 

4  50.37 

+  19.5 

+0  30  48.4 

46.10 

0,7224  47ri 

■ 

— 
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SATUKS 

• 

1 

a 

GREENWICH  MEAN  NOON 

t 

! 

DM«. 

Heiioeentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motkni. 

SedactioB 

to 

Orbit. 

Heliooestrio 
LaOtode. 

Dafly 

MotiOB. 

Logariibm 

of 

Radins 

Vector. 

LogarittiBi  of  DlaUBfle 

fhrnEactb— 

1 

At  Date. 

Atlnterse. 
diateDate.   , 

O         1         n 

1     II 

»/ 

O        1         II 

M 

Jan.  0 

910  16  38.8 

1  54.01 

-95.5 

49  98  11.3 

-§.•6 

0.9698609 

1.0066599 

1.0053579 

4 

910  96  18.4 

1  54.eB 

95.9 

9  98    8.7 

0.67 

0.9899081 

1.0040394 

1.0097001   I 

8 

910  33  57.9 

1  54.M 

96.3 

9  98    6.0 

0.68 

0.9899559 

1.0013406 

0.99&I9690 

19 

910  41  37.9 

1  M.ea 

96.7 

9  98    3.3 

0.60 

0.9900036 

0.9966656 

0.9971597 

16 

910  49  16.5 

1  54.81 

97.9 

9  98    0.5 

0.70 

0.9900519 

0.9957947 

0.9949896  i 

90 

910  56  55.7 

1  54.78 

-97.6 

+9  97  57.7 

-0.71 

0.9900988 

0.9998986 

0.9913637 

84 

911    4  34.8 

1  54.76 

98.0 

9  97  54.8 

0.79 

0.9901463 

0.9898897 

0.9684062 

28 

911  19  13.8 

1  54.73 

98.4 

9  97  51.9 

0.73 

0.9901938 

0.9669911 

0.9654304   , 

Feb.   i 

911  19  59.7 

1  54.71 

98.8 

9  97  49.0 

0.74 

0.9909419 

0.9639379 

0.96^456  1 

5 

911  97  31.5 

* 

1  54.01 

99.9 

9  97  46.0 

0.75 

0.9909885 

0.9809546 

0.9794676 

9 

91 1  35  10.9 

1  54.68 

-99.7 

+9  97  49.9 

-0.77 

0.9903358 

0.9779^7 

0.9765110 

13 

91 1  49  48.8 

1  54.64 

30.1 

9  97  39.8 

0.78 

0.9903830 

0.9750454 

0.9735906 

17 

91 1  50  97.3 

.    1  54.61 

30.5 

9  97  36.7 

0.70 

0.9904301 

0.9791490 

O.!J7O7980 

91 

911  58    5.7 

1  54.50 

30.9 

9  97  33.5 

0.80 

0.9904779 

0.9603119 

0.9679910 

95 

919    5  44.0 

1  54.56 

31.3 

9  97  30.3 

0.81 

0.9905949 

0.9665513 

0.9659050 

Miir.  1 

919  13  99.9 

1  54.54 

-31.7 

+9  97  97.1 

-0.89 

0.9905719 

0.9636849 

0.96^910 

5 

919  91    0.3 

1  54.51 

39.1 

9  97  93.8 

0.83 

0.9906181 

0.9613975 

0.9600959 

9 

919  98  38.3 

1  54.40 

39.5 

9  97  90.5 

0.84 

0.9906649 

0.9586961 

0.9577392 

13 

919  36  16.9 

1  54.47 

39.9 

9  97  17.1 

0.85 

0.9907117 

0.9566059 

0.9555167 

17 

919  43  54.1 

1  54.45 

33.3 

9  97  13.7 

0.86 

0.9907584 

0.9544665 

0.9534693 

91 

919  51  31.8 

1  54.43 

-33.7 

+9  97  10.9 

-0.87 

0.9908050 

0.9595001 

0.9515839 

95 

919  59    9.5 

1  54.40 

34.9 

9  97    6.7 

0.88 

0.9908515 

0.9507151 

0.9496956 

99 

913    6  47.0 

1  54.37 

34.6 

9  97    3.1 

0.89 

0.9908980 

0.9491966 

0.9484096 

Apr.   9 

913  14  94.5 

1  54.35 

35.0 

9  96  59.5 

0.00 

0.9909444 

0.9477457 

0.947 1361 

6 

913  99    1.8 

1  54.33 

35.4 

9  96  55.9 

0.01 

0.9909908 

0.9465615 

0.9460630 

to 

913  99  39.1 

1  54.30 

-35.8 

^9  96  59.9 

-0.03 

0.9910371 

0.9456413 

0.9459571 

14 

913  37  16.9 

1  54.98 

36.9 

9  96  48.5 

0.04 

0.9910834 

0.9449310 

0.9446637 

18 

913  44  53.3 

1  54.S5 

36.6 

9  96  44.7 

0.05 

0.9911996 

0.9444557 

0.9443076 

99 

913  59  30.3 

1  54.33 

37.0 

9  96  40.9 

0.06 

0.9911757 

0.9449195 

0.9441990 

96 

914    0    7.1 

1  54.91 

37.4 

9  96  37,1 

0.97 

0.9919917 

0.9449949 

0.9443183 

30 

914    7  43.9 

1  54.18 

-37.8 

4-9  96  33.9 

-0.08 

0.9919676 

0.9444715 

0.9446640 

May  4 

914  15  90.6 

1  54.15 

38.9 

9  96  99.3 

0.00 

0.9913135 

0.9449553 

0.9459649 

8 

914  99  57.9 

1  54.13 

38.6 

9  96  95.3 

1.00 

0.9913593 

0.9456790 

0.9461158 

19 

914  30  33.7 

1  54.11 

39.0 

9  96  91.3 

1.01 

0.9914051 

0.9466159 

0.9471696 

16 

914  38  10.9 

1  54.00 

39.4 

9  96  17.9 

1.09 

0.9914508 

0.9477779 

0.9464394 

90 

914  45  46.5 

1  54.07 

-39.8 

+9  96  13.1 

-1.03 

0.9914964 

0.9491596 

0.9499168 

94 

914  53  99.7 

1  54.04 

40.9 

9  96    9.0 

1.04 

0.9915419 

0.9507301 

0.9515914    ! 

98 

915    0  58.9 

1  54.09 

40.5 

9  96    4.8 

1.06 

0.9915874 

0.9594966 

0.9534506 

Jane  I 

915    8  34.9 

1  53.99 

40.9 

9  96    0.6 

1.06 

0.9916398 

0.9544451 

0.9554806 

5 

915  16  10.8 

1  53.97 

41.3 

9  95  56.3 

1.07 

0.9916781 

0.9565557 

0.9576679 

9 

915  93  46.7 

1  53.05 

-41.7 

+9  95  59.0 

-1.08 

0.9917934 

0.9588159 

0.9599961 

13 

915  31  99.5 

1  53.99 

49.1 

9  95  47.6 

1.00 

0.9917686 

0.9619196 

0.9694579 

17 

915  38  58.1 

1  53.90 

49.5 

9  95  43.9 

1.10 

0.9918137 

0.96.17391 

0.9650333 

91 

915  46  33.7 

1  53.68 

49.9 

9  95  38.8 

1.11 

0.9918588 

0.9665)5<96 

0.9677097 

95 

915  54    9.9 

1  53.86 

43.3 

9  95  34.3 

1.19 

0.9919038 

o.yffymi 

0.9704713 

99 

916    1  44.6 

1  53.84 

-43.7 

+9  95  99.8 

-1.13 

0.9919488 

A0718790 
^  0.9747391 

0.9733099 

July  3 

916    9  19.9 

I  53.81 

-44.0 

+9  95  95.3 

-1.14 

0.99l9i)37 

0.9761877 

t 

^^^-■"^■"" 
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SATUEN 

• 

1 

QKEEKWICH  MEAN  NOON. 

> 

DO*. 

Heltoef«trl« 

l^oniritmle, 

If  eftn  Sqnlnox 

orDftte. 

Ifotion. 

Radnotioii 

to 

Orbti. 

Heliocentric 
LAtltode. 

Dmily 
IfotioD. 

LofsriUnn 

of 

lUdint 

VwJtor. 

Lo^kritlifn  of  Dlttaneo 

ftlHMKMib— 

At  Date. 

At  fotorme* 
diAte  Date. 

O        t        n 

*       n 

II 

O         1          It 

// 

July  3 

916    9  19.9 

1  n.81 

"    44.0 

4-9  95  95.3 

-1.14 

0.9919937 

0.9747391 

0.9761877 

7 

916  16  56.1 

1  59.79 

44.4 

9  95  90.7 

1.15 

0.9990385 

0.9776464 

0.9791133 

II 

916  94  30.9 

1  fta.77 

44.8 

9  95  16.0 

1.10 

0.9990839 

0.9805870 

0.9890669 

IS 

916  39    5.3 

1  fta.Ts 

45.9 

9  95  11.3 

1.17 

0.9991979 

0.9835490 

0.9850337 

19 

916  39  40.9 

1  63.79 

45.6 

9  95    6.6 

1.18 

0.9991795 

0.9865187 

0.9680094 

93 

916  47  15.1 

1  63.70 

-    46.0 

49  95    1.8 

-1.90 

0.9999170 

0.9894839 

0.9900599 

tn 

9I&54  49.8 

1  53.C7 

46.3 

9  94  57.0 

1.91 

0.9999614 

0.9994989 

0.9938908 

31 

917    9  94.5 

1  53.65 

46.7 

9  94  59.9 

1.91 

0.9993058 

0.9953435 

0.9967856 

Aog.  4 

917    9  59.0 

1  53.63 

47.1 

9  94  47.3 

1.99 

0.9993501 

0.9989169 

0.9996333 

8 

917  17  33.5 

1  53.60 

47.5 

9  94  49.3 

1.94 

0.9993944 

1.0010365 

1.0094949 

19 

917  95    7.9 

1  53.58 

-    47.9 

49  94  37.4 

-1.96 

0.9994386 

1.0037964 

1.0061 491 

16 

917  39  49.9 

1  53.56 

48.9 

9  94  39.4 

1.96 

0.9994897 

1.0064840 

1.0077987 

90 

917  40  16.4 

I  53.54 

48.6 

9  94  97.3 

1.97 

0.9995967 

1.0090991 

1.0103631 

94 

917  47  50.5 

1  53.51 

49.0 

9  94  99.9 

1.96 

0.9995706 

1.0116107 

1.0198339 

98 

917  55  94.5 

1  63.40 

49.3 

9  94  17.1 

1.90 

0.9996144 

1.0140317 

1.0169030 

Sept  1 

918    9  58.5 

1  53.47 

-    49.7 

4-9  94  11.9 

-IJO 

0.9996581 

1.0163479 

1.0174637 

5 

918  10  39.3 

1  53.45 

50.1 

9  94    6.7 

1.31 

0.9997018 

I.0I865I7 

I.0I96I05 

9 

918  18    6.1 

1  53.43 

50.4 

9  94     1.4 

1.39 

0.9997454 

1.0906393 

1.0916375 

13 

918  95  39.7 

1  53.40 

50.8 

9  93  56.1 

1.39 

0.9997889 

1.0996049 

1.0935.189 

17 

918  33  13.3 

1  53.36 

51.9 

9  93  50.8 

1.34 

0.9998394 

1.0944406 

1.0953086 

91 

918  40  46.8 

1  53.36 

-    51.5 

4-9  9:1  45.4 

-1.36 

0.9998758 

1.0961499 

1.0969407 

96 

918  48  90.9 

1  53.34 

51.0 

9  93  40.0 

1.30 

0.9999191 

1.0977038 

1.0984310 

99 

918  55  53.5 

1  53.39 

59.3 

9  93  34.5 

1.97 

0.9999694 

1.0991990 

1.0997763 

Oct.   3 

919    3  96.7 

1  53.99 

59.6 

9  93  99.0 

1.36 

0.99.10056 

1.0303935 

1.0309739 

7 

919  10  59.8 

1  53.97 

53.0 

9  93  93.5 

1.30 

0.9930487 

I.03I5I5I 

1.0390199 

II 

919  18  39.9 

1  53  J6 

-    53.3 

+9  93  17.9 

-1.40 

0.9930017 

1.0394847 

1.0:199111 

15 

919  96    5.8 

1  53.93 

53.7 

9  93  19.3 

1.41 

0.9931347 

1.0339989 

i.o:t:i6456  : 

19 

919  33  38.7 

1  53.91 

54.0 

9  93    6.6 

1.49 

0.9931776 

1.0339599 

1.0349198 

93 

919  41  11.5 

1  53.19 

54.4 

9  93    0.9 

1.49 

0.9939904 

1.0344463 

1.0346391 

97 

919  48  44.9 

1  53.16 

54.8 

9  99  55.9 

1.44 

0.9939631 

1.0347779 

I.0CM8816 

1 

31 

919  56  16.8 

1  53.14 

-    55.1 

49  99  49.4 

-1.46 

0.9933058 

1.0349453 

I.03496H9  ' 

Not.  4 

990    3  49.3 

1  53.19 

55.5 

9  99  43.5 

1.46 

0.9933484 

I.0349.'i04 

1.0348918 

8 

990  11  91.8 

1  53.10 

55.8 

9  99  37,7 

1.47 

0.9933910 

1.0347993 

1.0346517 

19 

990  18  54.1 

1  53.06 

56.9 

9  99  31.8 

1.48 

0.9934335 

1.0344701 

1.0349479 

16 

990  96  96.4 

1  03.06 

56.5 

9  99  95.8 

1.49 

0.9934750 

1.0339839 

1.0336781 

1 

90 

990  33  58.5 

1  53UI3 

-    56.9 

49  99  19.8 

-1.60 

0.9935183 

1.0333399 

l.03994.'>8   ' 

94 

990  41  30.6 

1  58.01 

57.9 

9  99  13.8 

1.51 

0.9935606 

1.0395199 

1.0390594 

J» 

990  49    9.6 

1  59.99 

57.6 

9  99    7.7 

1.59 

0.9936098 

1.0315460 

1.0310006 

Dm.  9 

990  56  34.G 

1  59.97 

57.9 

9  99    1.6 

1.53 

0.9036449 

1.0304163 

1.0997939  , 

6 

991    4    6.4 

1  69.90 

58.3 

9  91  55.5 

1.54 

0.9936868 

1.0991318 

1.0984395 

10 

991  11  38.9 

1  59.93 

-    58.6 

49  91  49.3 

-1.56 

0.9037987 

1.0976966 

1.090991 1 

14 

991  19    9.9 

1  09.90 

58.9 

9  91  43.1 

1.50 

0.9037705 

IU)961I00 

1.0959695 

18 

991  96  41.5 

1  59.86 

59.3 

9  91  36.8 

1.57 

0.9938193 

1.0943794 

I.0«346I3 

99 

991  34  13.0 

1  59.80 

59.6 

9  91  30.5 

1.58 

0.9938540 

1.0995090 

1.0915934 

96 

991  41  44.4 

1  09.84 

1    0.0 

9  91  94.9 

1.50 

0.9938957 

1.0905053 

1.0194553 

30 

991  49  15.7 

1  89.89 

-1    0.3 

49  91  17.8 

-1.00 

0.9930373 

1.0183744 

1.0179633 

34 

991  56  46.9 

1  59.80 

-1    0.6 

49  91  li.4 

-1.61 

0.9939788 
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UEAKUa 

L 

GREENWICH  MEAN  NOON 

ft 

Dftte. 

HeUocentrio 

LoDffitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit 

Heliocentric 
LaUtade. 

DaUy 
Motion. 

Logarithm 

of 

Badinfl 

Vector. 

fromBartii — 

At  Date. 

At  lBt«rai»- 
diateDftte. 

O         1         II 

/» 

II 

O       1         II 

II 

Jan.  4 

226  22  44.6 

44.66 

-7.6 

•M)21    9.5 

-0.53 

1.^11732 

1.2836769 

1.2823803 

12 

226  28  41.9 

44.65 

7.6 

0  21    5.2 

0.54 

1.2712033 

1.2810260 

1.2796194 

90 

226  34  39.1 

44.65 

7.6 

0  21    0.9 

0.54 

1.2712333 

1.2781657 

1.2766713 

38 

296  40  .36.2 

44.64 

7.5 

0  20  56.6 

0.54 

1.2712634 

1.2751431 

1.2735883 

Feb.  5 

226  46  33.3 

44.64 

7.5 

0  20  52.3 

0.54 

1.2712936 

1.2720146 

1.2704294 

13 

226  52  30.4 

44.63 

-7.5 

•M)  20  48.0 

-0.54 

1.27132.38 

1.2688399 

1.267^31 

21 

226  58  27.4 

44.63 

7.5 

0  20  43.7 

054 

1.2713540 

1.2656768 

1.2641194 

Mar.  1 

227    4  24.4 

44.69 

7.5 

0  20  .39.4 

0.54 

1.2713843 

1.2625894 

1.2610950 

9 

227  10  21.4 

44.61 

7.4 

0  20  35.1 

0.64 

1.2714146 

1.2596438 

1.2582432 

17 

227  16  18.3 

44.61 

7.4 

0  20  30.8 

0.54 

1.2714449 

1.2569003 

1.2556223 

25 

227  22  15.1 

44.60 

-7.4 

+0  20  26.5 

-0.54 

1.2714753 

1.2544166 

1. 25.32907 

Apr,  2 

227  28  11.9 

44.60 

7.4 

0  20  22.2 

0.54 

1.2715057 

1.2522510 

1.2513031 

10 

227  34    8.7 

44.59 

7.4 

0  20  17.9 

0.54 

1.2715:161 

1.2504518 

1.2497016 

18 

227  40    5.4 

44.50 

7.3 

0  20  13.6 

0.54 

1.2715666 

1.2490562 

1.2485206 

26 

227  46    2.1 

44.58 

7.3 

0  20    9.2 

0.54 

1.27 15971 

1.2160980 

1.2477904 

May  4 

227  51  58.7 

44  58 

-7.3 

•f0  20    4.9 

-0.54 

1.2716277 

1.2475995 

1.2475255 

12 

227  57  55.3 

44.57 

7.3 

0  20    0.6 

0.54 

1.2716583 

1 .2475683 

1.2477277 

20 

228    3  51.8 

44.57 

7.3 

0  19  56.3 

0.54 

1.2716889 

1.2480030 

1.2483995 

28 

228    9  48.3 

44.56 

7.2 

0  19  51.9 

0.54 

1.2717195 

1.2488940 

1.24950401 

Jane  5 

228  15  44.8 

44.55 

7.2 

0  19  47.6 

0.54 

1.2717502 

1.2502180 

1.2510319 

13 

228  21  41.2 

44.55 

-7.2 

-1-0  19  43.2 

-0.54 

1.2717809 

1.2519407 

1.2529401 

21 

228  27  37.5 

44.54 

7.2 

0  19  38.9 

0.54 

1.2718116 

1.2540246 

1.2551885 

29 

228  33  33.9 

44.54 

7.2 

0  19  34.6 

0.54 

1.2718424 

1.2564245 

1.2577260 

Jnly  7 

228  39  30.1 

44.53 

7.1 

0  19  30.2 

0.54 

1.2718732 

1.2590859 

1.2604975 

15 

228  45  26.4 

44.53 

7.1 

0  19  25.9 

0.54 

1.2719040 

1.2619541 

1.2634490 

23 

228  51  22.6 

44.59 

-7.1 

40  19  21.5 

-0.54 

1.2719349 

1.2649747 

1.2665241 

31 

228  57  18.7 

44.59 

7.1 

0  19  17.1 

0.54 

1.2719658 

1.2680891 

1.2696612 

Aug.  8 

229    3  14.8 

44.51 

7.1 

0  19  12.7 

0.55 

1.2719967 

1.2712354 

1. 2728050 

16 

229    9  10.9 

44.50 

7.0 

0  19    8.4 

0.55 

1.2720276 

1.27436.32 

1.2759034 

24 

229  15    6.9 

44.50 

7.0 

0  19    4.1 

0.55 

1.2720586 

1.2774185 

1.2789019 

Sept  1 

229  21    2.8 

44.49 

-7.0 

+0  18  59.7 

-0.55 

1.2720896 

1.2803477 

1.2817506 

9 

229  26  58.8 

44.49 

7.0 

0  18  55.3 

0.55 

1.2721206 

1.2831051 

1.2844064 

17 

229  32  54.6 

44.48 

7.0 

0  18  50.9 

0.55 

1.2721516 

1.2856492 

1.2868284 

25 

229  38  50,5 

44.48 

6.9 

0  18  46.6 

0.55 

1.2721827 

1.2879389 

1.2889770 

Oct.   3 

229  44  46.2 

44.47 

6.9 

0  18  42.2 

0.95 

1.2722138 

1.2899388 

1.2908210 

11 

229  50  42.0 

44.47 

-6.9 

+0  18  37.8 

-0.55 

1. 1722449 

1.2916211 

1.2923.351 

19 

229  56  37.7 

44.46 

6.9 

0  18  33.4 

0.55 

1.2722760 

1.2929603 

1.2934936 

27 

230    2  33.3 

44.45 

6.8 

0  18  29.0 

0.55 

1.2723072 

1.29.39334 

1.2942782 

Nov.  4 

230    8  28.9 

44.45 

6.8 

0  18  24.6 

0.55 

1.2723384 

1.2945269 

1.2946791 

12 

230  14  24.5 

44.44 

6.8 

0  18  20.2 

0.55 

1.2723697 

1.2947330 

1.2946879 

20 

230  20  20.0 

44.44 

-6.8 

•M)  18  15.8 

-0.55 

1 .2724009 

1 .2945433 

1.2943004 

28 

230  26  15.5 

44.43 

6.8 

0  18  11.5 

0.55 

1.2724.322 

1.2939597 

1.2935229 

Deo.  6 

230  32  10.9 

44.43 

6.7 

0  18    7.0 

0.55 

1 .2724636 

1.2929913 

1.2923662 

14 

230  38    6.3 

44.49 

6.7 

0  18    2.6 

0.55 

1 .2724949 

1.2916495 

1.2908433 

22 

230  44     1.7 

44.49 

6.7 

0  17  58.2 

0.55 

1.2725263 

1.2899511 

1.2889765 

30 

230  49  57.0 

44.41 

-6.7 

+0  17  53.8 

-0.55 

1 .2725577 

1.2879234 

1.2867961 

38 

230  55  52.2 

44.40 

-6.6 

40  17  49.4 

-0.55 

1 .272.5892 
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NEPTUNE. 

GREENWICH  MEAN  NOON, 

1 

Date. 

• 

H6lloc«ntrie 

LoofitiMlef 

ICeAnEqoinoi 

ofDftte. 

IfotioD. 

BedooUon 

to 

Orbtt 

Heltocentrio 
LAtitode. 

IfotloB. 

LosmriUun 

of 

Radina 

Vector. 

LofaHibm  of  DUtaaoe 
froinEarUi. 

AtDftto. 

At  Intorme* 
dUte  Drnto. 

O             9             99 

II 

// 

0     1      II 

Jma.  4 

74  34  94.9 

nxa 

-46.1 

-1  98  34.7 

40.38 

1.4749796 

1.4693946 

1.4699517 

19 

74  37  9IJ 

91.03 

46.1 

1  98  31.7 

0.38 

1.4749809 

1.4635689 

1.4649431 

90 

74  40  17.4 

n.M 

46.9 

1  98  98.6 

0.38 

1.4749893 

1.4649709 

1.4657464 

98 

74  43  13.6 

».e9 

46.9 

1  98  95.5 

0.38 

1.4749836 

1.4665671 

1.4674989 

Feb.  6 

74  46    9.9 

«.« 

46.9 

1  98  ^l.h 

0.38 

1.4749849 

1.4683944 

1.4699504 

13 

74  49    6.1 

99.08 

-46.3 

-1  98  19.4 

•K.38 

1.4749869 

1.4709016 

1.471 1736 

91 

74  59    9.3 

99.09 

46.3 

1  98  16.4 

0.38 

1.4740875 

1.479161 1 

1.4731593 

If  mr.  1 

74  54  58.6 

99.08 

46.3 

1  98  13.3 

0.38 

1.4749888 

1.4741699 

1.4751666 

9 

74  57  64.8 

99.08 

46.4 

1  98  10.9 

0.38 

1.4749901 

1.4761650 

1.4771550 

17 

75    0  51.0 

99.03 

46.4 

1  98    7.1 

0.38 

1.4749913 

1.4781396 

1.4790916 

95 

76    3  47.9 

99.03 

-46.4 

-1  98    4.1 

48.38 

1.4740996 

1.4800987 

1.4800306 

Apr.  9 

75    6  43.4 

99.03 

46.5 

1  98    1.0 

8i8 

1.4749930 

1.4818903 

1.4896663 

10 

75    9  39.7 

99.09 

46.5 

1  97  57.9 

0.30 

1.4749959 

1.4834759 

1.4849441 

18 

75  19  3.'>.9 

99.03 

46.5 

1  97  54.8 

8J8 

1.4749964 

1.4849701 

1.4856499 

96 

75  15  39.1 

99.09 

46.5 

1  97  51.7 

8.30 

1.4749977 

1.4869819 

1.4868610 

May  4 

76  18  98.3 

99.03 

-46.6 

-1  97  48.6 

40.38 

1.4749989 

1.4873877 

1.4978599 

19 

75  91  94.5 

99.09 

46.6 

1  97  45.5 

0.38 

1.4750009 

1.4889744 

1.4886319 

90 

75  94  20.7 

91.09 

46.6 

1  97  49.4 

0.38 

1.4750014 

1.4889306 

1.4891686 

98 

75  97  16.9 

99.09 

46.7 

1  97  39.3 

0.30 

1.4750097 

1.4893457 

1.4894619 

Jane  5 

75  30  13.0 

99.09 

46.7 

1  97  36.9 

9M 

1.4750039 

1.4895154 

1.4895078 

1 

13 

1 

76  33    9.9 

99.09 

-46.7 

-I  97  33.0 

40.38 

1.4750051 

1.4894389 

1.4893086 

91 

75  36    5.4 

99.09 

46.8 

1  97  99.9 

8.38 

1.4750064 

1.4891 177 

1.4888669 

99 

75  39    1.6 

99  09 

46.8 

1  97  96.8 

0.38 

1.4750076 

1.48^556 

I.488I87I 

July  7 

75  41  57.8 

91.09 

46.8 

1  97  93.7 

0.38 

1.4750088 

1.4877694 

1.4879896 

1          15 

75  44  53.9 

99.08 

46.8 

1  97  90.5 

8.38 

1.4750100 

1.4867501 

1.4861656 

93 

75  47  50.1 

99.09 

-46.9 

-1  97  17,4 

40  JO 

1.47501 19 

1.4855390 

1.4848513 

31 

75  50  46.3 

99.09 

46.9 

1  97  14.9 

•M 

1.4750194 

1.4841966 

1.4833606  ; 

Aog.  8 

75  53  49.4 

99.09 

46.9 

1  97  II. 1 

0.38 

1.4750136 

1.4895664 

1.4817168 

16 

75  56  38.6 

99.09 

46.9 

1  97    8.0 

9M 

1.4750147 

1.4808454 

1.4799448 

94 

75  50  34.7 

99.08 

47.0 

1  97    4.8 

OJO 

1.4750169 

1.4790196 

1.4780734 

Sept  1 

76    9  30.9 

99.09 

-47.0 

-1  97    1.7 

40.38 

I.4750I7I 

1.4771 107 

1.4761356 

9 

76    5  97.0 

99.09 

47.0 

1  96  58.5 

0.38 

1.4750183 

1.4751590 

1.4741638 

17 

76    8  93.1 

99.08 

47.1 

1  96  55.3 

0.40 

1.4750194 

1.473 1761 

1.4791935 

9S 

76  II  19:3 

99.08 

47.1 

1  96  59.9 

0.40 

1.4750906 

1.4719909 

1.4709634 

Oct   3 

76  14  15.4 

99.09 

47^ 

1  96  49.0 

;.40 

1.4750918 

1.4693954 

1.4684116 

II 

76  17  11.5 

99.08 

-47.1 

-1  96  45.8 

40.40 

1.4750999 

1.4675966 

1.4666746 

19 

76  90    7.6 

99.08 

47.9 

1  96  49.6 

0.40 

1.4750941 

1. 4654607 

1.4660000 

97 

76  93    3.8 

99.01 

47.9 

1  96  39.5 

0.40 

1.4760959 

1.4643663 

1.4636949 

,  Not.  4 

76  95  59.9 

99.01 

47.9 

1  96  36  3 

0.40 

1.4750964 

1.4630767 

1.4695173 

19 

76  98  56.0 

99.01 

47.9 

1  96  33.1 

0.40 

1.4760976 

1.4690194 

1.4615870 

90 

76  31  59.1 

99.01 

-47.3 

-1  96  99.9 

40.40 

1.4786986 

1.4619999 

1.4609979  1 

98 

76  34  48.9 

tt.01 

47.3 

I  96  96.7 

0.40 

1.4750997 

1.4607051 

I.460G556   , 

Dee.  6 

76  37  44.3 

99.01 

47.3 

1  96  93.5 

0.40 

1.4750308 

1.4604799 

1.4604791 

14 

76  40  40.4 

* 

99.01 

47.3 

1  96  90.3 

0.40 

1.4750319 

1.4606531 

1.4607096 

99 

76  43  36.5 

99.01 

47.4 

1  96  17.1 

0.40 

1.4750831 

I.46099S7 

I.46I99I8 

30 

76  46  39.5 

9B.01 

-47.4 

-1  96  13.9 

40.40 

1.4750349 

1.4615883 

1.4690935 

38 

76  49  98.6 

99.01 

-47.4 

-1  96  10.7 

•tO.48 

1.4750353 

r 
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FOR  GREEN  WICH  MEAN  NOON  AND  MIDNIGHT. 

i 

1 

1 

Bate. 

X 

Tme  Equinox. 

Eedno. 

to 

Ifean 

Eq'xof 

Jan.  0. 

Y 

Trae  Equinox. 

Bedao. 
to 

MOMl 

Eq'xof 
Jan.  0. 

z 

■ 

Tme  Eqolnox. 

M «w 

Eq^xof 

Noon. 

UidnighL 

Noon. 

Noon, 

Midnight 

Noon. 

Noon. 

MidnighL 

Jr*am. 

Ud.  0 

40.1684069 

+0.1770187 

-  77 

-0.8887194 

-0.8873051 

-174 

-0.3856099 

-0.3849888 

4-387  1 

1 

0.1856164 

0.1941995 

86 

0.8858914 

0.8849684 

176 

0.3843447 

0.3836706 

3^ 

9 

0.9097663 

0.91 13175 

95 

0.8896471 

0.8809568 

179 

0.3899669 

0.3899339 

369 

3 

0.9198519 

0.9983690 

104 

0.8791981 

0.8773711 

189 

0.3814697 

0.3806768 

360 

4 

0.9368679 

0.9453475 

119 

0.8754760 

0.8735198 

185 

0.3798543 

0.3790099 

357' 

5 

+0.9S38076 

+0.9699489 

-190 

-0.8714817 

-0.8693899 

-188 

•0.3781906 

-0.3779098 

4^54  ; 

6 

0.9706681 

0.9790669 

198 

0.8679167 

0.8649833 

199 

0.3769698 

0.3753006 

:t50 

t 

7 

0.9874493 

0.9957958 

136 

0.8696830 

0.8603163 

196 

0.3743094 

0.3739754 

347 

8 

0.3041969 

0.3194339 

144 

0.8578899 

0.855:)830 

900 

0.3799195 

0.3711.349 

343 

9 

0.3907158 

0.3989731 

159 

0.8598168 

0.8501844 

904 

0.3700915 

0.3686794 

339 

to 

+0.3379048 

+0.34.54106 

-159 

-0.8474861 

-0.8447991 

-909 

-0.3677088 

-0.3665096 

+335 

11 

0.35.%'>897 

0.3617413 

166 

0.8418998 

0.8:J89987 

914 

0.3659899 

0.3640968 

331  ' 

19 

0.3698649 

0.3779600 

173 

0.8360398 

0.8330160 

919 

0.3697439 

0.:ttil43l5 

397 

13 

0.3860960 

0.3940694 

180 

0.8999978 

0.8967754 

994 

0.3600918 

0.3587943 

399 

14 

0.4020686 

0.4100438 

186 

0.8935589 

0.8909783 

999 

0.3573990 

0.3559060 

317, 

15 

+0.4179875 

+0.4958991 

-193 

-0.8169340 

-0.8135963 

-934 

-0.3544554 

-0.3599773 

+319  1 

16 

0.43.37780 

0.44169.37 

199 

0.8100555 

.  0.8065990 

940 

0.3514719 

0.3499399 

307 

17 

0.4494356 

0.4579199 

905 

0.8099959 

0.7999671 

945 

0.348:1799 

0.3467990 

309 

18 

0.4649551 

0.4796614 

911 

0.7955461 

0.7917630 

951 

0.3451778 

0.3435367 

996 

19 

0.4803313 

0.4879646 

916 

0.7879183 

0.7840199 

9.57 

0.3418688 

0.3401743 

990 

90 

+0.4955603 

+0.5031176 

-991 

-0.7800450 

-0.7760170 

-963 

-0.3384539 

-0.3367057 

4-984 

21 

0.5106359 

0.5181 148 

996 

0.7719984 

0.7677796 

969 

0.3.349319 

0.3331319 

978 

99 

0.5955537 

0.5399590 

931 

0.7635709 

0.7593096 

976 

0.3313058 

0.3994538 

271 

93 

0.5403090 

0.54769.39 

935 

0.7549749 

0.7505887 

989 

0.3976761 

0.3956799 

^5 

94 

0.5548963 

0.5691959 

939 

0.7461440 

0.7416406 

989 

0.3937449 

0.3917901 

258 

95 

+0.56931 17 

+0.5764597 

-943 

-0.7370793 

-0.7394609 

-995 

-0.3198110 

-0.3178071 

+-«! 

96 

0.5835487 

0.5905994 

946 

0.7977855 

0.7930534 

309 

0.3157784 

0.3137950 

944 

97 

0.597604 1 

0.6045695 

949 

0.7182659 

0.7134914 

309 

0.3116471 

0.3095451 

937 

98 

0.6114738 

0.6183375 

951 

0.7085999 

0.703.S675 

316 

0.3074190 

0.3059689 

930 

99 

0.6951599 

0.6319191 

954 

0.6985583 

0.6934953 

ft 

393 

0.3030953 

0.3008989 

993 

30 

+0.6386360 

+0.64.^)303 1 

-956 

-0.68a3788 

-0.6839089 

-330 

-0.9986778 

-0.9964344 

^915 

31 

0.6519900 

0.6584864 

958 

0.6779869 

0.6797110 

337 

0.9941681 

0.9918790 

907! 

Feb.  1 

0.6650015 

0.6714644 

950 

0.667384 1 

0.6690061 

345 

0.9895675 

0.9879338 

199 

9 

0.6778751 

0.68493.35 

960 

0.6565779 

0.6510976 

353 

a 9848780 

0.9895003 

191 

3 

0.6905389 

0.6967906 

961 

,  0.M55680 

0.6399890 

360 

0.9801009 

0.9776801 

183 

4 

+0.7099884 

+0.7091317 

-969 

-0.6343609 

-0.6986843 

-367 

-0,9759389 

-0.9797751 

+175 

5 

0.7159909 

0.7919535 

969 

0.6999595 

0.6171870 

374 

0.9709919 

0.9677866 

166 

6 

0.7979313 

0.7331531 

969 

0.6113679 

0.6055006 

381 

0.9659616 

0.9697164 

158 

7 

0.7390 f 85 

0.7448970 

969 

0.5995877 

0.5936999 

388 

0.9601511 

0.9575660 

149 

8 

0.7505783 

0.7569799 

969 

0.5876954 

0.5815765 

395 

0.9549613 

0.9593370 

140 

9 

+0.7619081 

+0.7674856 

-961 

-0.5754a30 

-0.5693455 

-409 

-0.9496934 

-0.9470309 

+  131 

10 

0.7730045 

0.7784644 

960 

0.5631644 

0.5569403 

409 

0.9443499 

0.9416489 

199 

tl 

0.7838647 

0.7899050 

958 

0..'>506734 

0.5443649 

416 

0.9389300 

0.9361999 

113 

19 

0.7944850 

0.7997045 

9.56 

0..5:J80I3I 

0.5316908 

493 

0.9334:^77 

0.980664S 

104 

13 

0.8048635 

0.8099605 

954 

0.5951876 

0.5187139 

430 

0.9978736 

0.9950659 

95 

14 

+0.8149958 

+0.8199691 

-951 

-0.5199003 

-0.5056474 

-437 

-0.9999394 

-0.9193965 

+  86 

15 

+0.8948798 

+0.8997974 

-948 

-0.4990555 

-0.4994959 

-443 

-0.9165366 

-0.9136600 

+  76 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

TraeBqnteox. 

Radne. 

to 

Mean 

Eq'xof 

Jan.  0. 

Y 

True  Bqnlaox. 

to 

Mrao 

Eq'xof 

Jan.  0. 

z 

TniaEqaiBOX. 

B«dae. 

to 

Mean 

Kq'zor 

Jaa.0. 

Kocn. 

N0<m. 

MidmighL 

Nccn, 

JTaon. 

MidnigU 

N»<m. 

Jtocn. 

Midnight 
-0.9136600 

Feb.  16 

40.8948798 

40.8997974 

-948 

-0.4990555 

-0.4994959 

-443 

-0.9165366 

4  76 

16 

0.8345117 

0.8399395 

945 

0.4857569 

0.4790513 

450 

0.9107669 

0.9078577 

67 

17 

0.8438899 

0.8484814 

941 

0.4793087 

0.4655993 

456 

0.9049393 

0.9019908 

57 

16 

0.8530088 

0.8574711 

937 

0.4587138 

0.4518631 

463 

0.1990337 

0.1960613 

47 

19 

0.8618678 

0.8661986 

933 

0.4449775 

0.4380574 

469 

0.1930737 

0.190071 1 

37 

90 

40.8704639 

40.8746610 

-999 

-0.431  io:t4 

-0.4941169 

-476 

-0.1870538 

-0.1840990 

497 

91 

0.8787918 

0.8898559 

994 

0.4170963 

0.4100441 

481 

0.1809760 

0.1779160 

17 

99 

0.8868510 

0.8907791 

919 

0.4099603 

0.3958456 

487 

0.1748499 

0.1717549 

4  7 

93 

0.8946390 

0.8984.101 

914 

0.3887004 

0.3815953 

493 

0.1686544 

0.1656409 

-  3 

94 

0.9091593 

0.9058056 

• 

909 

0.3743908 

0.3670876 

499 

0.1694146 

0.1599759 

13 

95 

40.9003894 

40.9199033 

-903 

-0.3598964 

-0.3595379 

-504 

-0.I56I95I 

-0.1599693 

-93 

96 

0.9163473 

0.9197916 

197 

0.3459*295 

0.3378807 

510 

0.1497879 

0.1466090 

33 

97 

0.99:M)-255 

0.9969.585 

191 

0.3:105131 

0.3931905 

515 

0.1434049 

0.1401070 

43 

98 

0.991M906 

0.9395IIH 

la'V 

0.3157034 

0.3089696 

590 

0.1309786 

0.1337499 

53 

MA^  1 

0.9355319 

0.9384807 

178 

0.3007986 

0.99:13193 

595 

0.13051 II 

0.1979696 

63 

9 

40.9413680 

40.9441634 

-171 

-0.9858039 

-0.9789738 

-530 

-0.1940046 

-0.1907373 

-73 

3 

0.9468970 

0.9496588 

164 

0.9707930 

0.9631599 

5.35 

0.1 174610  1  0.1141760 

83 

4 

0.9591485 

0.9546657 

156 

0.9555619 

0.9479596 

540 

0.1108896 

0.1075810 

93 

5 

0.9571107 

0.9594837 

148 

0.9403949 

0.9396791 

544 

0.1049715 

0.1009549 

104 

6 

0.9617839 

0.9640113 

140 

0.9950159 

0.9173:161 

548 

0.0976994 

0.0949974 

115 

7 

40.9661659 

40.9689477 

-131 

-0.9096403 

-0.9019990 

-559 

-0.0909585 

-0.0876198 

-195 

8 

0.9709566 

0.9791997 

193 

0.1949098 

0.1864691 

556 

0.0849607 

0.0809094 

135 

ft 

0.9740557 

0.9758453 

114 

0.1787075 

0.1709396 

560 

0.0775389 

0.0741681 

145 

-  10 

0.97756 16 

0.9799047 

105 

0.I63I59I 

0.1553665 

564 

0.0707995   0.0674117 

156 

II 

0.9807745 

0.9899707 

96 

0.1475699 

0.1397466 

567 

0.0640958'  0.0606351 

1 

165 

19 

40.9836934 

40.9850496 

-  87 

-0.1319906 

-0.1940848 

-571 

-0.0579398  -0.05:18409 

-175 

13 

0.9863180 

0.9875193 

77 

0.1169397 

0.1083857 

574 

0.0504366 

0.0470991 

185 

14 

0.9886466 

0.9897000 

67 

0.1005939 

0.0996596 

577 

0.0436180 

0.0409033 

196 

15 

0.9906795 

0.9915849 

57 

0.0847748 

0.0768907 

580 

0.0367854 

0.0333648 

906 

16 

0.9994161 

0.9931731 

47 

00690006 

0.0611049 

583 

0.0999415 

0.0965157 

916 

17 

40.9938557 

40.99446:19 

-  37 

-0.0539049 

-0.0459999 

-586 

-0.0930678 

-0.0196579 

-996 

18 

0.9949977 

0.9954569 

96 

0.0373904 

0.0994766 

589 

0.0169964 

0.0197936 

936 

19 

0.9958416 

0.9961519 

15 

0.0915643 

-0.0136477 

591 

0.009:)595 

-0.0050945 

946 

90 

0.9963873 

0.9965481 

-  4 

-0.0057998 

40.0091885 

593 

-0.0094889 

40.0009471 

^6 

91 

0.9966349 

0.9966459 

4  7 

40.0101070 

0.0180959 

595 

40.0043831 

0.0078190 

965 

99 

40.9965816 

40.9964436 

4  18 

40.0959494 

40.033H580 

-597 

40.0119544 

40.0146899 

-975 

93 

0.9969309 

0.9959436 

30 

0.0417713 

0.0496813 

598 

0.0181931 

0.0915555 

984 

94 

0.9955814 

0.995I44H 

49 

0.0575878 

0.0654909 

599 

0.0949864 

0.0984156 

993 

95 

0.9946337 

0.9940481 

54 

0.0733878 

0.0819799 

600 

0.0318495   0.0359673 

309 

96 

0.9933880 

0.9})96536 

66 

0.0891059 

0.0970453 

601 

0.0386891   0.0491083 

1 

311 

97 

40.9918448 

40.9909699 

4  78 

40.1049176 

40.1197815 

-601 

40.0455943 

4O.048l»367 

-390 

98 

0.9900055 

0.9889749 

90 

0.1906369 

0.1984834 

609 

0.059:i453 

0.0557500 

399 

99 

0.9878707 

0.9866998 

103 

0.1363901 

0.1441460 

609 

0.0591505 

0.0695469 

,   337 

30 

0.9864414 

0.9841167 

116 

0.1519607 

0.1597636 

609 

0.0659371 

0.0693930 

346 

31 

0.9897189,  0.9819484 

1 

199 

0.1675515 

0.1753333 

609 

0.0797036   0.0760785 

354 

39  40.9797069  40.9780895 

4149 

40.l8:«0f)H«) 

40.11)08504 

-609 

40.0794477  40.0898110 

,  -363 

33  40.9764016  40.9740415 

4155. 

40.ll»85873  40.90630111 

-609 

40.0861679  40.0HI>5I8I 

-371 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

t 

Dftte. 

X 

Tme  Bqainox. 

Kedao. 

to 

He*ii 

Bq'xof 

Jan.O. 

Y 

Troe  Equinox. 

Bodoc 

to 

Mean 

Bq'xof 

Jftn.O. 

z 

Tme  Sqoinox. 

Redve. 

to 

Uomm 

SqxoT 

Jan.  9. 

Noon. 

No9n, 

Midnight 

Noon. 

Noon. 

Midnight 

Jfoon. 

Noon, 

Midnight 

Apr.  1 

+0.9797052 

+0.9780895 

+142 

+0.1830989 

+0.1908504 

-602 

+0.0794477 

+0.0828110 

-363 

2 

0.9764016 

0.9746415 

155 

0.1985873 

0.2063091 

602 

0.0861679 

0.0895181 

371 

3 

0.9728095 

0.9709056 

168 

0.2140154 

0.2217058 

602 

0.0928616 

0.0961982 

379 

4 

0.9689302 

0.9668837 

182 

0.2293794 

0.2370355 

601 

0.0995275 

0.1028490 

387 

5 

0.9647662 

0.9625778 

195 

0.2446737 

0.2522938 

600 

0.1061627 

0.1094686 

^5 

6 

+0.9603187 

•1-0.9579891 

+209 

40.2598951 

+0.2674773 

-599 

+0.1127666 

+0.1160561 

-403 

7 

0.9555893 

0.9531197 

223 

0.2750398 

0.2825818 

698 

0.1193371 

0.1226091 

411 

p 

8 

0.9505802 

0.9479710 

237 

0.2901030 

0.2976028 

597 

0.1258721 

0.1291258 

418 

9 

0.9452926 

0.9425453 

251 

0.3050808 

0.3125365 

596 

0.1323701 

0.1356047 

425 

10 

0.9397291 

0.936844 1 

266 

0^3199694 

0.3273788 

594 

0.1388295 

0.1420441 

432 

' 

11 

+0.9338906 

+0.9308690 

+280 

+0.3347645 

+0.3421260 

-592 

+0.1452484 

+0.1484423 

-4.« 

12 

0.9277794 

0.9246219 

205 

0.3494627 

0.3567739 

590 

0.1616254 

0.1547975 

446 

13 

0.9213968 

0.9181044 

310 

0.3640592 

0.3713184 

588 

0.1579584 

0.1611080 

453 

14 

0.9147449 

0.9113187 

325 

0.3785507 

0.3857556 

585 

0.1642460 

0.1673722 

459 

15 

0.9078258 

0.9042663 

340 

0.3929326 

0.4000809 

682 

0.1704862 

0.1736878 

466 

16 

+0.9006406 

+0.8969489 

+355 

+0.4072002 

+0.4142904 

-579 

+0.1766769 

+0.1797536 

-472 

17 

0.8931915 

0.8893686 

370 

0.4213510 

0.4283816 

676 

0.1828172 

0.1868677 

478 

18 

0.8854804 

0.8815276 

385 

0.4353810 

0.4423480 

673 

0.1889047 

0.1919280 

484 

19 

0.8775102 

0.8734285 

400 

0.4492829 

0.4561856 

570 

0.1949376 

0.1979329 

490 

20 

0.8692828 

0.8650729 

416 

0.4630553 

0.4698917 

666 

0.2009139 

0.2038805 

495 

21 

+0.8607996 

40.8564638 

+431 

+0.4766940 

+0.4834613 

-562 

+0.2068322 

+0.2097688 

-600 

22 

0.8520653 

0.8476044 

447 

0.4901934 

0.4968896 

658 

0.2126901 

0.2155958 

505 

23 

0.8430814 

0.8:184966 

463 

0.5035500 

0.5101735 

654 

0.2184858 

0.2213600 

610 

24 

0.8338506 

0.8291437 

479 

0.5167598 

0.5233086 

649 

0.2242181 

0.2270597 

514 

25 

0.8243763 

0.8195488 

495 

0.5298191 

0.5362906 

646 

0.2298847 

0.2326928 

519 

26 

+0.8146617 

+0.8097152 

+511 

+0.5427230 

+0.5491161 

-640 

+0.2354838 

+0.2382577 

-523 

27 

0.8047098 

0.7996461 

527 

0.5554690 

0.5617810 

635 

0.2410142 

0.2437529 

527 

28 

0.7945244 

0.7893452 

543 

0.5680519 

0.5742816 

530 

0.2464r37 

0,2491766 

530 

29 

0.7841089 

0.7788157 

559 

0.5804695 

0.5866150 

525 

0.2518614 

0.2545277 

534 

30 

0.7734664 

0.7680615 

576 

0.5927176 

0.5987770 

619 

0.2571764 

0.2598043 

537 

May  1 

+0.7626014 

+0.7570864 

+592 

+0.6047928 

+0.6107646 

-613 

+0.2624140 

+0.2650045 

-540 

2 

0.7515170 

0.74.58938 

609 

0.6166922 

0.6225751 

607 

0.2675764 

0.2701285 

543 

3 

0.740217 1 

0.7344872 

625 

.0.6284130 

0.6342054 

600 

0.2726611 

0.2751740 

546 

4 

0.7287046 

0.7228699 

642 

0.6399519 

0.6456518 

493 

0.2776669 

0.2801397 

548 

5 

0.7169836 

0.7110460 

658 

0.6513052 

0.6569121 

486 

0.2825922 

0.2850246 

550 

6 

+0.7050576 

••-0.6990192 

+675 

+0.6624716 

+0.6679830 

-478 

+0.2874365 

+0.2898274 

-552 

7 

0.6929310 

0.6867929 

691 

0.6734462 

0.6788622 

471 

0.2921976 

0.2945471 

554 

8 

0.6806058 

0.6743703 

708 

0.6842295 

0.6895474 

463 

0.2968756 

0.2991827 

655 

9 

0.6680865 

0.6617552 

725 

0.6948160 

0.7000351 

465 

0.3014684 

0.3037328 

556 

10 

0.6553764 

0.6489505 

742 

0.7052043 

0.7103232 

447 

0.3059756 

0.3081964 

557 

11 

+0.6424782 

+0.6359600 

+759 

+0.7153916 

+0.7204092 

-439 

+0.3103954 

+0.3125725 

-558 

12 

0.6293967 

0.6227879 

776 

0.7253756 

0.7302901 

430 

0.3147274 

0.3168597 

659 

13 

0.6161344 

0.6094369 

793 

0.7351. 525 

0.7399626 

421 

0.3189695 

0.3210566 

560 

14 

0.6026956 

0.5959108 

810 

0.7447201 

0.7494247 

412 

0.3231210 

0.3251626 

560 

15 

0.5890831 

0.5822130 

827 

0.7540760   0.7586736 

403 

0.3271809 

0.3291760 

560 

16 

+0.575301 1 

+0.56a'M79 

+843 

+0.7632172 

+0.7677063 

-393 

+0.3311476 

+0.3330956 

-550 

17 

+0.5613537 

+0.5543188 

+860 

+0.7721407  +0.7765205 

-383 

+0.3350200 

+0.3369207 

-559 
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YOR  GREENWICH  MRAN  NOON  AND  MIDNIGHT. 

Dftto. 

X 

Troe  Bqninox. 

B«dao. 
to 

Bq'xof 
JmlO. 

No&n, 

Y 

Tni«  Kqninoz. 

Redoe. 

to 

Mean 

Eq'xof 

J  AD.  0. 

z 

Trne  EquiAox. 

Rfidne. 
to 

IfOM 

Kq*xor 
Jan.O. 

N90H 

-560 

Jfooii. 

MidnigU 

Noon. 

MidnighL 

JfOOA. 

Noon. 

Midnight, 

U%7   17 

•M).56 13537 

40.5543188 

4  860 

40.7791407 

40.7765905 

-383 

40.3350900 

40.3369907 

18 

0.5479440 

0.5401998 

876 

0.7808450 

0.7851133 

379 

0.3387973 

0..3406496 

558 

19 

0.5399767 

0.595*849 

893 

0.7893956 

0.7934817 

361 

0.3494775 

0.3449811 

557 

90 

0.5185559 

0.5119880 

909 

0.7975819 

0.8016936 

350 

0.3460601 

0.3478143 

555 

91 

0.5039840 

0.4966443 

996 

0.8056088 

0.9095364 

339 

0.3495436 

0.3519479 

553 

99 

40.4899689 

40.4818577 

4  949 

40.8134060 

40.8179173 

-397 

40.3699971 

40.3545809 

-551 

93 

0.4744118 

0.4669393 

958 

0.8909701 

0.8946645 

315 

0.3569094 

0.3.')78I94 

549 

94 

0.4594194 

0.4518737 

974 

0.8989999 

0.8318759 

303 

0.3.'i93898 

0.3609413 

546 

95 

0.4449957 

0.4366861 

990 

0.8353994 

0.8388490 

991 

0.3694670 

0.3639667 

543 

96 

0.4990456 

0.4913744 

1006 

0.8499457 

0.8455893 

978 

0.3654403 

0.3668879 

540 

97 

40.4136734 

40.4059430 

41099 

40.8488585 

40.8590740 

-965 

40.3683099 

40.3697040 

-637 

9^ 

0.398  ian9 

0.3903966 

1038 

0.8559984 

0.8583917 

959 

0.3710793 

0.3794149 

5.34 

99 

0.3895819 

0.3747403 

1054 

0.8613536 

0.8643946 

939 

0.3737995 

0..375018I 

530 

30 

0.3668795 

0.:«>89789 

1070 

0.86793:» 

0.8700607 

995 

0.3769800 

0.3775151 

596 

31 

0.3510603 

0.3431175 

1086 

0.8798663 

0.8755895 

911 

0.3787933 

0.3799045 

599 

June  1 

40.3351508 

40.3971606 

41101 

40.8789506 

40.8808497 

-196 

40.3810587 

40..389I86I 

-618 

9 

6.3191474 

0.3111117 

1116 

0.883,3867 

0.8858610 

181 

0.:J839863 

0.384.3596 

513 

3 

0.30.10544 

0.9949769 

1131 

0.8889796 

0.8906910 

166 

0.3854057 

0.3864943 

508 

4 

0.9868776 

0.9787588 

1146 

0.8999065 

0.8951999 

151 

0.3874156 

0.388.3796 

503 

5 

0.9706906 

0.9694634 

1160 

0.8979887 

0.8993847 

135 

0.3893163 

0.3909956 

498 

G 

40.9549880 

40.9460949 

41174 

40.9014174 

40.9033870 

-119 

40.391 1075 

40.3919619 

-493 

7 
8 

0.9378847 

0.9996578 

1188 

0.9059931 

0.90713.55 

109 

0.3997888 

0.3935881 

487 

0.9914146 

0.9131556 

1909 

0.9089141 

0.9106985 

85 

0.3943,'i98 

0.3951037 

481 

9 

0.9048815 

0.1965930 

1916 

0.9199788 

0.91-38651 

68 

0.39£8I99 

0.3965083 

475 

10 

0.1889906 

0.1799745 

I99J> 

0.915,3873 

0.9168459 

51 

0.3971689 

0.3978017 

468! 

It 

40.1716455 

40.1633044 

41949 

40.9189386 

40.9195673 

-  33 

40.3984065 

40.3981W33 

-461 

1 

19 

0.1549515 

0.1465870 

1955 

0.9908314 

0.9990307 

-  15 

0.3995391 

0.4000597 

454' 

13 

0.1389119 

0.1998969 

1968 

0.9931659 

0.9949347 

4  4 

0.4005459 

0.4010096 

447 

1     " 

0.1914395 

0.1130990 

1981 

0.9959391 

0.9961781 

99 

0.4014457 

0.40I8.'>35 

440 

15 

0.1046171 

0.0961975 

1993 

0.9970518 

0.9978609 

41 

0.4099330 

0.4095841 

439 

>        in 

40.0877707 

40.0793379  41305 

40.9986031 

40.9999806 

4  60 

40.4099067 

40.4039009 

-494 

17 

0.0708976 

0.0694598 

1316 

0.9998994 

0.9304384 

80 

0.4034666 

0.4037038 

416 

18 

0.0540039 

0.0455493 

1397 

0.9309187 

0.9313334 

100 

0.4039194 

0.4040995 

408 

19 

0.0370990 

0.0986390 

1337 

0.9316891 

0.9319646 

190 

0.4049440 

0.404.3667 

399, 

!   ^ 

0.0901699 

40.0117059 

1347 

0.9391811 

0.9393316 

140 

0.4044608 

0.4045969 

391  1 

91 

40.0039409 

-0.0059949-41357 

40.9394161 

40.9394345 

4161 

40.4045699 

40.4045708 

-389 

99 

^ 

-0.0136889 

0.0991598'  1366 

0.9.393868 

0.9399731 

189 

0.4045499 

0.4045004 

373 

93 

0.0306151 

0.0390749  !  1375 

0.9390933 

0.9318476 

903 

0.4044993 

0.4043155 

363 

94 

0.0475318 

0.0559H54   1384 

0.9315359 

0.9311589 

994 

0.4041 HOI 

0.4040160 

354 

95 

0.0644348 

0.0798794 

1399 

0.9307146 

0.9309053 

946 

0.4038939 

0.4036019 

344 

96 

-0.0813187 

-0.0897590  41400 

40.9996303 

40.9989894 

4968 

40.4033.'i91 

40.4030737 

-334 

97 

0.0981786 

0.1065978   1407 

0.9989rt98 

0.9975109 

990 

0.4097669'  0.4094316 

394 

98 

0.1IS009I 

0.1934119   1414 

0.99(>6737 

0.9957710 

319 

0.4090679:  0.4016759 

314 

29 

0.1318057 

0.140l8im,  1491 

0.9-248031 

0.9937699 

335 

0.4019556   0.400^*1)70 

304 

30 

0.1485636 

0.1569965   1497 

0.9996717 

0.9915087 

35H 

0.4003309   0.391»H-253 

993 

31 

-0.1659781 

-0.1736176  44133 

40.9*209811  '40.9l8t»H89 

1 

4381 

40.39991>94  ,  40.39«7315 

-98*2 

39 

-0.1819446 

-0.190*^585  +4138 

40.9176399 '40.91691 13 

4404 

40.3981497  40.397.'»960 

_r'^J 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

Dut*. 

X 

TmeBqnIiiAZ. 

Badne. 
to 

Bq'zor 

Y 

True  Bqalaox. 

Badoc 

to 

Uma 

£q*xof 

z 

Trao  Sqaisoz. 

Rodac  } 

1 

N90U. 

MidmiffkL 

if#os. 

i?oo«. 

Midmigkt, 

Jfoom. 

Worn, 

UMmi§kL 

July  1 

-0.1652781 

-0.1736176 

41433 

40.9202811 

40.9189889 

4  381 

40.3992924 

40.3967315 

-98i- 

2 

0.1819446 

0.1902585 

1438 

0.9176322 

0.9162113 

404 

0.3981427 

0.3975260 

271  i 

3 

0.1985587 

0.2068450 

1443 

0.9147262 

0.9131770 

427 

0.3968815 

0.3969091 

260' 

4 

0.2151 164 

0.223.3721 

1447 

0.9115633 

0.9098859 

450 

0.3955090 

0.3947812 

«49  ■ 

5 

0.2316120 

0.2398358 

1451 

0.9081449 

0.9063405 

474 

0.3940259 

0.393243O 

237 

6 

-0.2480429 

-0.2562326 

+  1454 

40.9044726 

40.9025413 

4  497 

40.3924326 

40.3915948 

-225 

7 

0.2644043 

0.2726572 

1457 

0.9005468 

0.8984893 

521 

0.3907296 

0.3898379 

213 

8 

0.2806910 

0.2888055 

1459 

0.8963689 

0.8941858 

545 

0.3889175 

0.3879705 

»l 

9 

0.2968999 

0.3049735 

1461 

0.8919400 

0.8896314 

569 

0.3869963 

0.385995O 

168 

10 

0.3130260 

0.3210.569 

1462 

0.8872605 

0.8848275 

593 

0.3849667 

0.3839114 

176 

11 

-0.3290655 

-0.3370513 

41462 

40.8823323 

40.8797751 

4  617 

40.3828291 

40.3817199 

-163 

1-2 

0.3450138 

0.3529522 

1462 

0.8771559 

0.8744750 

641 

0.3805839 

0.3794211 

151 

13 

0.3608662 

0.3687552 

1461 

0.8717324 

0.8689284 

665 

0.3782316 

0.3770153 

138 

14 

0.3766186 

0.3844561 

1460 

0.8660632 

0.86:)  1369 

689 

0.3757724 

0.3745030 

125 

15 

0.3922668 

0.4000500 

1458 

0.8601496 

0.8571015 

714 

0.3732072 

0.3718850 

112 

16 

-0.4078053 

-0.4155323 

41456 

40.8539927 

40.8508236 

4738 

40.3705364 

40.3691615 

—  90  i 

17 

0.4232303 

0.4308988 

1453 

0.8475942 

0.8443045 

763 

0.3677604 

0.3663332 

86 

18 

0.4385370 

0.4461443 

1450 

0.8409550 

0.8375460 

787 

0.3648800 

0.3634009 

73 

19 

0.4537200 

0.46126.16 

1446 

0.8340777 

0.8305503 

812 

0.3618960 

0.3603654 

59 

20 

0.4687746 

0.4762526 

1441 

0.8269639 

0.8233188 

837 

0.3588092 

0.3572275 

45 

21 

-0.4836971 

-0.4911075 

41436 

40.8196153 

40.8158534 

4  861 

40.3556204 

40.3539^^ 

-  31 

22 

0.4984830 

0..5058229 

1430 

0.8120336 

0.8081564 

886 

0.3523305 

0.3506479 

17 

23 

0.5131268 

0.5203944 

1424 

0.8042219 

0.8002299 

910 

0.3489405 

0.3472061 

-  3 

24 

0.5276249 

0.5348176 

1417 

0.7961813 

0.7920768 

935 

0.3454512 

0.3436700 

+  11 

25 

0.5419720 

0.5490878 

1410 

0.7879162 

0.7836996 

959 

0.3418645 

0.3400346 

25 

26 

-0.5561645 

-0.5632018 

41402 

40.7794276 

40.7751005 

4  983 

40.3381807 

40.3363029 

-4  39 

27 

0.5701988 

0.5771548 

1393 

0.7707186 

0.7662821 

1007 

0.3344014 

0.3324763 

&4 

28 

0.5840696 

0.5909430 

1383 

0,7617916 

0.7572475 

1031 

0.3305277 

0.3285.'i.58 

66 

29 

0.5977744 
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4748 

97 

0.4169899 

0.4083345 

9905 

0.8903989 

0.89:)5993 

799 

0.3559911 

0.3573398 

736 

98 

0.4003481 

0.3993319 

9930 

0.8968069 

0.8999496 

766 

0.3587309 

0.3600945 

794 

99 

0.3849844 

0.3769083 

9955 

0.8330991 

0.8360447 

739 

0.3614304 

0.3697386 

711 

30 

0.3681035 

0.3599706 

9979 

0.8389959 

0.8418895 

698 

0.3640190 

0.3659713 

698 

Dm.  1 

-0.3518100 

-0.3436991 

-9309 

-0.8447044 

-0.8474616 

4663 

-0.3664956 

-0.3670918 

4085 

9 

0.3354077 

0.3971677 

9395 

0.8501537 

0.8597800 

697 

0.3688597 

0.3699993 

671 

3 

0.3189096 

0.3106198 

9348 

0.8553408 

0.8578369 

591 

0.371 1 106 

0.3791934 

667 

4 

0.3099990 

0.9939615 

9370 

0.6609056 

0.8696986 

554 

0.37.39476 

0.3749730 

643 

5 

0.9856019 

0.9779189 

9391 

0.8649959 

0.8671559 

517 

0.3759697 

0.3769375 

699 

6 

-0.9688149 

-0.9603896 

-9419 

-0.8693185 

-0.8714147 

4480 

-0.3771763 

-0.3780861 

4614 

7 

0.9519439 

0.9434784 

9439 

0.8734437 

0.8754059 

449 

0.378!H$68 

0.3798189 

599 

8 

0.9349U36 

0.9964901 

9459 

0.8779990 

0.8791951 

404 

0.3806409 

0.3814397 

584 

9 

0.9179685 

0.9094998 

9471 

0.8808839 

0.8895739 

365 

0.3891958 

0.3899994 

568 

10 

0.9008746 

0.1993036 

9490 

0.8841948 

0.8857478 

396 

0.3836334 

0.3843075 

559 

11 

-0.1837179 

-0.1751160 

-9507 

-0.8879391 

-0.8886476 

4987 

-0.3849517 

-0.3855661 

4536 

19 

0.1665008 

0.1578793 

9594 

0.8899940 

0.8919711 

947 

0.3861505 

0.3867047 

590 

13 

0.1499319 

0.1405780 

9540 

0.8994788 

0.8936170 

907 

0.3879987 

0.3877997 

503 

14 

0.1319137 

O.I93*<^399 

9556 

0.8946856 

0.8956847 

166 

0.3881865 

0.3886900 

486 

15 

0.1145549 

0.1058614 

9570 

0.8966139 

0.8974798< 

195 

0.3890931 

0.3893957 

469 

16 

-0.0971506 

-0.0884503 

-9584 

-0.8989617 

-0.8989808 

4  84 

-0.3897379 

-0.3900497 

4451 

17 

0.0797341 

0.07101 16 

9597 

0.8996997 

0.9009089 

43 

0.3903311 

0.3905819 

433 

18 

0.0699837 

0.0535509 

9610 

0.9007163 

0.9011543 

4  1 

0.3908099 

0.3909990 

415 

19 

0.0448149 

0.0360745   9699 

0.90I59I9 

0.9018189 

-  41 

0.391 1519 

0.3919797 

397 

90 

0.0973393 

0.0185879'  9633 

0.9090456 

0.9099099 

84 

0.3913777 

0.39  J  4453 

378 

91 

-0.0098493 

-0.0010966  -9643 

-0.9099884 

-0.9093043 

-197 

-0.3914893 

-0.3914888 

4359  1 

S9 

40.0076488 

-K).0 163934   9653 

0.9099497 

0.9091944 

170 

0.3914647 

0.3914101 

340* 

93 

0.0951364 

0.0338769,  9661 

0.9019999 

0.9010649 

913 

0.3913951 

0.3919097 

391  1 

94 

0.0496143 

0.0513479 

9669 

0.9013989 

0.9009997 

957 

0.3910039 

0.3908876 

301 

95 

0.0600771 

0.0688014 

9676 

0.9004474 

0.8999017 

301 

0.3900809 

0.3904440 

989 

96 

♦0.0775900 

40.0869391 

-9689 

-0.8999864 

-0.89dO013 

-345 

-0.3901768  ,  -0.3898794 

4969 

97 

0.0949371 

0.1036345 

9687 

0.8t>78465 

0.8970991 

389 

0.389r»518'  0.3891941 

949 

98 

0.1193936 

0.1910037  ,  9691 

0.896 1 981 

0.6951647 

433 

0.3888069 

0.3H8:J889 

999 

99 

0.1996743 

0.1383348   9694 

0.8941390 

0.8930301 

477 

0.3879401 

0.3874690 

909 

30 

0.1469845 

0.1550994  ;  9696 

1 

0.8918590 

0.8U06190 

599 

0.3869539 

0.3864160 

181 

31 

•M).  1649489 

+0.17.&«I6  -9097 

-0.6893099 

-0.8879318 

-507 

-0.3858483 

-0.3869506 

4100, 

39 

•M).18I4617 

40.1900477  1-9697 

-0.8864848 

-fl.884'.>693 

-619 

-0.3H46930  j  -0.38396.'>8 

4139! 
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Day 

of 

,  Month. 

JANUARY. 

Day 

of 

Month. 

FEBRUARY. 

Day 

of 

Month. 

MARCU. 

True  LoDf^tade. 

Latitude. 

Troe  Lcmj^tnde. 

LftOtndo. 

True  Longitude. 

JLatltttdo. 

1 

1.0 

O        *         ft 

339  36  53.6 

O         t          U 

—1  19    0.6 

1.0 

2444    1:2 

0     J       m 

+2  46  34.6 

1.0 

0         t           H 

34  13  1L2 

0      «      /.   1 
-f-3  34    a8i 

L5 

345  32  44.3 

0  48  14.8 

1.5 

31  0  lao 

3  14  22.9 

1.5 

40  32  47.1 

3  58  3K7 

2.0 

351  30  30.9 

—0  16  45.5 

2.0 

37  21  41.1 

3  40  10.5 

2.0 

46  56  32.6 

4  20  2&9 

2.5 

357  :W  51.8 

+0  15  10.0 

2.5 

43  48  43.4 

4    3  34.3 

2,5 

53  24  49.3 

4  39  12.6  1 

3.0 

3  34  27.5 

0  47  13.4 

3.0 

50  21  54.9 

4  24  10.3 

3.0 

59  57  57.8 

4  54  ."^1 ! 

3.5 

9  41  58.6 

-f  1  19    6.5 

3.5 

57    1  41.9 

+4  41  34.2 

3.5 

66  36  17.0 

-f5     6  14.9 

4.0 

15  54    6.3 

1  50  25.6 

4.0 

63  48  25.0 

4  55  S1.6 

4.0 

73  20    3.1 

5  13  53.7 

4.5 

22  11  30.5 

2  20  52.0 

4.5 

70  42  17.9 

5    5    9.1 

4.5 

80    9  28.5 

5  17  15.5 

5.0 

28  34  49.3 

2  50    0.8 

5.0 

77  43  25.2 

5  10  35.0 

5.0 

87    4  40.6 

5  16     &1 

5.5 

35    4  37.3 

3  17  27.1 

5.5 

84  51  41.1 

5  11  20.1 

5.5 

94    5  41.5 

5  10  15.0 

6.0 

41  41  24.1 

+3  42  44.2 

6.0 

92    6  48.1 

+5    7    9.6 

6.0 

101  12  24.8 

+4  59  35.6 

6.5 

4'^  25  32.4 

4    5  23.9 

6.5 

99  28  16.3 

4  57  53.7 

6.5 

108  24  36.8 

4  44  '  7.2 

7.0 

55  17  16.6 

4  24  57.4 

7.0 

106  55  22.7 

4  43  30.0 

7.0 

115  41  54.8 

4  23  53.9 

7.5 

62  16  40.5 

4  40  56.2 

7.5 

114  27  12.5 

4  24    3.9 

7.5 

123    3  46.9 

3  59    7.4 

8.0 

69  23  36.2 

4  52  52.6 

ao 

122    2  40.0 

3  59  49.5 

ao 

130  29  3L9 

3  30    6.9 

8.5 

76  37  42.3 

-1-5    0  21.4 

8.5 

129  40  31.2 

+3  31  10.3 

a5 

137  58  20.2 

+2  57  19.1 

9.0 

83  58  23.5 

5    3    1.6 

9.0 

137  19  26.3 

3  58  38.2 

9.0 

145  29  14.9 

«  21  17.7 

9.5 

91  24  51.3 

5    0  37.8 

9.5 

144  58    4.1 

2  22  52.8 

9.5 

153    1  13.5 

1  42  42.9, 

10.0 

98  56    3.8 

.    4  53    1.6 

10.0 

152  35    4.7 

1  44  39.3 

10.0 

1(»  33    9.8 

1    2  20.2 

10.5 

106  30  49.2 

4  40  13.3 

10.5* 

160    9  13.0 

1    4  46.7 

10.6 

168    3  56.8 

+0  ao5a3 

11.0 

114    7  47.8 

+4  22  22.4 

11.0 

167  39  21.5 

+0  24    5.1 

11.0 

175  32  28.6 

—0  20  33.4 

11.5 

121  45  36.0 

3  59  47.0 

11.5 

175    4  32.6 

—0  16  36.6 

11.6 

182  57  43.6 

1     1  25.9 

12.0 

129  22  50.8 

3  32  54.6 

12.0 

182  24    0.4 

0  56  32.2 

12.0 

190  18  45.9 

1  40  53.5 

12.5 

136  58  12.0 

3    2  19.9 

12.5 

189  37  10.1 

1  35    0.2 

12.5 

197  34  47.1 

2  18  15.2 

13.0 

144  30  27.3 

2  28  42.9 

13.0 

196  43  39.6 

2  11  24.7 

13.0 

204  45    ao 

2  52  55.5 

13.5 

151  58  33.9 

+1  52  47.4 

13.5 

203  43  17.2 

—2  45  15.6 

13.5 

211  49  19.0 

—3  24  25.6 

14.0 

159  21  41.3 

1  15  18.6 

14.0 

210  36    1.4 

3  16    9.0 

14.0 

218  47    0.4 

3  52  23.2 

14.5 

166  39  10.9 

+0  37    1.0 

14.5 

217  21  59.3 

3  43  46.3 

14.5 

225  38    2.0 

4  16  32.4 

15.0 

173  50  36.9 

-0    1  22.9 

15.0 

224    1  25.2 

4    7  54.1 

15.0 

232  22  22.9 

4  36  43.1 

15.5 

180  55  45.0 

0  39  14.0 

15.5 

230  34  39.1 

4  28  23.5 

15.5 

239    0    9.9 

4  52  50.4 

16.0 

187  54  31.4 

—1  15  57.1 

16.0 

237    2    5.2 

-4  45    9.1 

16.0 

245  31  37.4 

--^    4  53.4 

16.5 

194  47    1.2 

1  51    1.5 

16.5 

243  24  10.9 

4  58    a7 

ia5 

251  57    5.4 

5  12  54.61 

17.0 

201  33  26.3 

2  24    0.7 

17.0 

249  41  25.2 

5    7  22.4 

17.0 

258  16  58.8 

5  16  59.2 

17.5 

208  14    4.3 

2  54  33.0 

17.5 

255  54  18.2 

6  12  52.3 

17.5 

264  31  46.4 

5  17  14.5 

18.0 

214  49  16.5 

3  22  20.2 

18.0 

262    3  20.5 

5  14  42.3 

lao 

270  41  59.7 

5  13  4a9 

18.5 

221  19  26.7 

—3  47    7.6 

18.5 

268    9    2.0 

—5  12  57.6 

18.5 

276  48  11.8 

—6    B  52.0 

19.0 

227  44  59.8 

4    8  43.7 

19.0 

274  11  51.7 

5    7  44.0 

19.0 

282  50  57.0 

4  56  34.1 

19.5 

234    6  21.0 

4  26  59.8 

19.5 

280  12  17.4 

4  59    9.1 

19.5 

288  50  50.2 

4  43    6.1 

20.0 

240  23  54.7 

4  41  49.8 

20.0 

286  10  45.4 

4  47  21.2 

20.0 

294  48  25.8 

4  26  39.4 

20.5 

246  38    4.4 

4  53    9.4 

20.5 

292    7  40.2 

4  32  29.6 

20.5 

300  44  17.8 

4    7  25.9 

21.0 

252  49  12.8 

—5    0  56.6 

21.0 

298    3  24.6 

—4  14  44.6 

21.0 

306  38  58.8 

—3  45  37.8 

21.5 

258  57  39.7 

5    5  11.1 

21.5 

303  58  19.6 

3  54  17.5 

21.5 

312  33    0.0 

.3  21  2a2 

22.0 

265    3  42.7 

5    5  54.7 

22.0 

309  52  44.7 

3  31  20.9 

22.0 

318  26  51.0 

2  55  10.7 

22.5 

271    7  38.5 

6    3  10.3 

22.5 

315  46  58.2 

3    6-   8.4 

22.5 

324  20  59.4 

2  27    0.0 

23.0 

277    9  41.4 

4  57    2.8 

23.0 

321  41  16.5 

2  38  54.7 

23.0 

330  15  51.0 

1  57  11.5 

23.5 

283  10    4.8 

-A  47  38.7 

23.5 

327  35  56.8 

—2    9  55.7 

23.5 

336  11  49.2 

—1  26    1.8 

24.0 

289    9    0.4 

4  35    6.0 

24.0 

333  31  11.1 

1  39  28.3 

24.0 

342    9  15.3 

0  53  4a7 

24.5 

295    6  39.6 

4  19  34.4 

24.5 

339  27  17.1 

1    7  50.6 

24.5 

348    8  28.5 

—0  20  51.2 

25.0 

301    3  13.2 

4    1  14.7 

25.0 

345  24  28.4 

0  35  21.3 

25.0 

354    9  45.8 

-f  0  12  30.8 

25.5 

306  58  52.2 

3  40  19.1 

25.5 

351  22  59.8 

— 0    2  20.3 

25.5 

0  13  22.2 

0  45  56.1 

26.0 

312  53  48.2 

—3  17    1.4 

26.0 

357  23    6.6 

+0  30  52.1 

26.0 

.  6  19  30.6 

-f  1  19    2.8 

26.5 

318  48  13.9 

2  51  36.1 

26.5 

3  25    4.8 

1    3  54.8 

26.5 

12  28  22.5 

1  51  2ao 

27.0 

324  42  23.0 

2  24  18.6 

27.0 

9  29  11.1 

1^26.7 

27,0 

18  40    7.6 

2  22  4a3 

27.5 

330  36  31.2 

1  55  25.4 

27.5 

15  35  43.3 

2    8    5.9 

27,5 

24  54  54.2 

2  58  40.2 

28.0 

336  30  56.1 

1  25  13.7 

28.0 

21  45    0.6 

2  38  30.6 

28.0 

31  12  49.6 

3  20  40.2 

28.5 

342  25  57.6 

0  54    1.0 

28.5 

27  57  23.0 

3  7  las 

28.5 

37  34    0,0 

3  46  25.2 

29.0 

348  21  57.5 

—0  22    5.4 

29.0 

34  13  11.2 

+3  34  as 

29.0 

43  58  31.0 

+4    9  32.7 

29.5 

354  19  20.6 

-fO  10  14.4 

29.5 

40  32  47.1 

3  58  3a7 

29.5 

50  26  28.0 

4  29  4L4 

30.0 

0  18  33.8 

0  42  39.5 

30.0 

46  56  32.6 

4  20  26.9 

30.0 

56  57  55.5 

4  46  31.2 

30.5 

6  20    6.3 

1  14  50.3 

30.5 

53  24  49.3 

4  39  12.6 

30.5 

63  32  58.0 

4  59  44.0 

31.0 

12  24  29.8 

1  46  26.8 

31.0 

59  57  57.8 

4  54  35.1 

31.0 

'   70  11  39.8 

5    9    3.6 

31.5 

18  32  16.7 

+2  17    8.6 

1    31.5 

66  36  17.0 

-f 5    6  14.9 

31.6 

76  54    4.4 

+5  14  16.3 
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D.J 

APRIL. 

Diy 

UAY. 

Dmj 

JUNE. 

•f 

MMrtk. 

MOBtlL 

or 

Ifootb. 

TrneLoBfltiidt. 

LMItad«. 

TrneLoiifitod*. 

Lfttitade. 

Trae  Longitado. 

lAUtode. 

9      1      m 

+5  li  ILO 

O        /         M 

O        /         M 

O         t        f 

O          t           H 

1.0 

83  40  14.8 

1.0 

122l3  4a6 

-h3  50  25.9 

1.0 

175  31  47.9 

— 0  38  52.5 

1.6 

90  30  12.8 

5  11  39.9 

1.5 

129  16  36.4 

3  23  36.2 

1.5 

182  30  41.1 

1  15    «.3 

2.0 

97  23  58.7 

6    8Sa7 

2.0 

136  20  3a3 

8  53  35.3 

2.0 

189  27  56.1 

1  50  ao 

5t5 

104  21  31.0 

4  51    a5 

2.5 

143  25  36.5 

2  20  50.2 

a5 

196  23  27.5 

2  83  17.3 

S.0 

111  22  45.4 

4  34    7.6 

ao 

150  31  sao 

1  45  6L0 

ao 

203  17    ai 

2  54  10.8 

3.& 

118  27  34.4 

-f4  12  50.7 

as 

157  37  5a2 

-f  1    9  10.7 

3.5 

210    8  4a8 

—3  82  21.6 

4.0 

125  35  46.6 

3  47  29.4 

4.0 

164  44  51.0 

+0  31  24.7 

4.0 

216  58  18.8 

3  47  27.2 

4.5 

132  47    aO 

3  18  22.7 

4.5 

171  51  54.9 

—0    6  49.9 

4.5 

223  45  25.3 

4    9    8.5 

5.0 

140    1  11.8 

2  45  55.2 

5.0 

178  58  49.0 

0  44  55.4 

5.0 

230  29  53.9 

4  27  10.6 

5.5 

147  17  37.7 

2  10  36.6 

5.5 

186    5  11.4 

1  22  ia7 

5.5 

237  11  29.6 

4  41  22.5 

ao 

154  35  52.3 

-f  1  33    2.1 

ao 

193  10  36.8 

—1  58  ao 

ao 

243  49  57.3 

-4  51  37.3 

a5 

161  55  18.8 

0  53  50.2 

a5 

200  14  37.0 

2  32    3.2 

a5 

250  25    2.8 

4  57  52.3 

7.0 

169  15  16.0 

+0  13  43.5 

7.0 

207  16  42.4 

3    3  27.2 

7.0 

256  56  33.3 

5   0   a7 

7JS 

176  34  58.9 

—0  26  34.2 

7.5 

214  16  22.1 

3  31  51.7 

7.5 

263  24  ia8 

4  58  31.2 

&0 

183  53  39.8 

1   6  lai 

ao 

221  13    4S 

3  56  52.9 

ao 

269  48  12.6 

4  53    7.9 

as 

191  10  30.0 

—1  44  44.9 

a5 

228    6  21.2 

—4  18  11.9 

8.6 

276    8  11.2 

—4  44    9.2 

9.0 
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1 
1 
1 

1 
1 
1 
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37.1 
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38.3 

88il 
38.6 
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287 

38.8 


B 


I3l 

133 

J32 

131 

130 

129 

128 
127 
136 
135 
134 

133 
132 
121 
120 
119 

118 
117 
116 
115 
114 

113 
112 
111 

no 

109 

108 
107 
106 
106 
104 

103 
103 
101 
100 
99 

9H 
97 
96 
95 
•4 

93 
93 
91 

90 


ft-^ 


A  X  haf  the  lig n  of  tan  (  X  - 
a  hat  the  tagn  of  coi  (  ft  - 
B  hat  the  tign  of  tin   (  ft  • 


A) 


278 


OBLIQUITY,  PRECESSION,  ETC.,  1895. 


FOB  GREENWICH  MEAN  NOON. 

f 

1 

Apparent 
Obliqai^ 

nf  thA 

SqoAtioB  of  XqninoxM 

PreceMioD 

of 
Bqoinoxeo 

in 

ThoSuilt 

I^oncitii^e 
of  Mom's 
AoooD^inS 

Dftte. 

ScUptie. 

(HAnn.) 

InLoiigftiidA. 

ljiB.A. 

LoQjiiitiide. 

Aberratioiu 

Hor.  Par.' 

Kode. 

Jan.      0 

23  27'  19!b0 

+  ir64 

+  0*100 

0.00 

-2d!80 

9'!oo 

355  52.8 

10 

19.08 

2.18 

0.133 

1.38 

20.79 

9.00 

355  20.7   , 

20 

19.21 

2.61 

0.160 

2.75 

20.77 

8.99 

354  48.9 

30 

19.37 

2.91 

0.178 

4.13 

20.75 

6.98 

354    17.2 

Feb.     9 

19.54 

3.07 

0.188 

5.50 

20.72 

8.97 

353  45.4 

19 

23  27  19.69 

+  3.06 

+  0.187 

6.88 

-20.67 

8.95 

353   13.6 

Mar.     1 

19.80 

2.93 

0.179 

8.26 

20.62 

8.93 

352  41.8 

11 

19.88 

2.71 

0.166 

9.63 

20.57 

6.90 

352   10.1 

21 

19.89 

2.45 

0.150 

11.01 

20.51 

6.88 

351   38.3 

31 

19.82 

2.17 

0.133 

12.38 

20.45 

6.85 

351      6.5 

Apr.   10 

23  27  19.69 

+  1.97 

+  0.120 

13.76 

-20.40 

6.83 

350  34.8 

20 

19.52 

1.86 

0.114 

15.14 

20  34 

8.80 

350     3.0 

30 

19.33 

1.88 

0.115 

16.51 

20.29 

6.78 

349  31.2 

May    10 

19.11 

2.02 

0.123 

17.89 

20.24 

8.76 

348  59.4 

20 

18.93 

2.30 

0.141 

19.26 

20.20 

8.74 

348  27.7 

30 

23  27  18.75 

+  2.70 

+  0.165 

20.64 

-20.16 

8.73 

347  55.9 

June     9 

18.62 

3.21 

0.196 

22.02 

20.14 

8.71 

347  24.1    ' 

19 

18.54 

3.76 

0.230 

23.39 

20.12 

8.71 

346  52.3 

29 

18.53 

4.32 

0264 

24.77 

20.11 

8.70 

346  20.6 

July     9 

18.58 

4.84 

0.296 

26.14 

20.11 

8.70 

345  48.8   i 

19 

23  27  18.66 

+  5.29 

+  0.323 

27.52 

-20.12 

8.71 

345   17.0 

29 

18.78 

5.63 

0.344 

28.90 

20.14 

8.72 

344  45  3 

Aug.    8 

18.93 

5.84 

0.357 

30.27 

20.17 

8.73 

314    13.5 

18 

19.08 

5.92 

0.362 

31.65 

20.20 

8.74 

343  41.7 

28 

19.20 

5.85 

0.358 

33.02 

20.25 

8.76 

343     9.9   ! 

Sept    7 

23  27  19.26 

+  5.68 

+  0.347 

34.40 

-  20.30 

8.78 

342  38.2 

17 

19.30 

5.45 

0.333 

35.78 

20.35 

8.81 

342     6.4 

27 

19.26 

5.17 

0.316 

37.15 

20.41 

8.83 

341  34.6 

Oct.      7 

19.15 

4.92 

0.301 

38.53 

20.47 

8.86 

341     2.8 

17 

19.01 

4.72 

0.289 

39.90 

20.53 

8.88 

340  31.1 

27 

23  27  18.80 

+  4.63 

+  0.283 

41.28 

-20.58 

8.91 

339  59.3 

Nov.     6 

18.58 

4.70 

0.287 

42.66 

20.63 

8.93 

339  27.5 

16 

18.36 

4.92 

0.301 

44.03 

20.68 

8.95 

338  55.8 

26 

18.15 

5.26 

0.322 

45.41 

20.72 

8.97 

338  24.0 

Dec.     6 

17.98 

5.73 

0.350 

46.78 

20.76 

8.98 

337  52.2 

16 

23  27  17.88 

+  6.28 

+  0.384 

48.16 

-  20.78 

8.99 

337  20.4 

26 

17.81 

6.89 

0  421 

49.54 

20.79 

9.00 

336  48.7 

36 

23  27  17.82 

+  7.47 

+  0.457 

50.91 

-  20.79 

9.00 

336  16.9 

Mean  Obli 

quity,  1895.0, 

23^27' 10".36      (Hans 

Elf). 

Mean  Obli 

quity,  1895.0, 

23^27'10".08      (Pbte 

RS). 

Daily  Motion 

Precession 

for  1895  .    •    . 

50" 

.2626      Ic 

►g     =-     1.7 
»g     =     9.1 
>g     =     9.1 

'0124 

^    ^^ 

Precession 
Precession 

in  a  Solar  Day 
in  a  Sidereal  Di 

V               W               V               V               W               V                             ^^\^ 

0" 

ly O'^ 

.1377      Ic 
M373      l< 

3895 
13776 

of  Q 
— y.lTT 

Sun^B  Meai 

D  Equatorial  Hor 

izontal  Parallax .          8^ 

'.848        l( 

>g     =     Oi 
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FORMULA  FOR  STAR-REDUCTIONS,  1895. 


rOBMULJE  FOR  THE  REDUCTIOH  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USIKG 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVB. 

NOTATIOy. 
r,  the  time,  reckoned  in  nnito  of  one  year,  from  the  beginniiig  of  the  BeMeliaa  Hetitioos  jear, 
(1894,  December  3(H.89^  =  1805,  Janoarj  (H.0--(H.109,  WaahingtOD  memn  time), 
ou,  <'»,  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitioos  year, 
a,  <V,  the  star's  apparent  right  aneension  and  dedination  at  the  time  r, 
0Lj  ^',  the  annual  proper  motion  in  right  ascension  and  dedination, 
0,  the  snn's  tme  longitude, 
Q,  the  loogitnde  of  the  moon's  ascending  node, 
w,  the  obliquity  of  the  ecliptic, 
r,  the  loogitnde  of  the  suii's  poigee^ 
r',  the  lon>(itnde  of  the  moon's  perigee^ 
( ,  the  moon's  mean  loogitude. 

BE88ELIA2f  STAB-NUMBERS. 


A^T  ^  0.34249  sin  Q 
+  0.00410  sin  2  Q 

—  0,02521  sin  2  0 

+  0.00293  sin  (0  +  SSI)  40 
-f  0.00025  sin  (2  0  —  Q) 

—  0.00405  sin  2  C 

+  0.00135  sin  (C  ^  r) 

^  s=  ~  9'!2239  cos  Q 
+  0.0695  cos  2  Q 
~  0.5506  cos  2  0 

—  0.0092  cos  (0  -f-  aao  y) 

~  0.0b66  cos  2  ([ 


^aOOOn  sin  (3  0  —  F) 
»  O.OOOC^  sin  2  (0  —  Q) 
+  0.00010  sin  2  (0  —  V) 
+  OMfrn  sin  (2  r  —  Q) 
+  0.00005  cos  r  ' 
+  0.00004  sin  2  r 


—  0.0027  cos  (3  0  ~  r  ) 
+  0.0067  cos  (2  0  —  Q) 
+  0.0024  oos  (2  r  ~  Q) 

—  0.0023  an  r 
+  0.0006  cos  2  r 


C  = 
D  = 


h 
e 

d 


-20.4451  cos  w  cos  0 

-20.4451  sin  0 

-  0.0461  sin  Q  +  0",0014  sin  2  Q 


—  0".0033  sin  2  0 


Bksssl's  SUar  'Con9UmU, 
3-.07263  -f  1-.33663  sin  «•  tan  4»  =  precession  in  right 
^  COB  a«  tsn  69 
iV  COS  Oo  sec   d« 
Vr  Bio  Oo  s^*c  do 

a'  =  20"  .0325  cos  ««  =  preoesnon  in  dedinatioii 

^'  =  —  sin  flto 

&  =:  tan  w  006  <3«  —  sin  a»  sin  ^ 

if  ^  cot)  oto  sin  do 


6  = 


a,  +  r^   +  J  a 


Etdmeti&n  to  Appartmi  Position. 
-fjB*   -^^  Co  -^  Dd  +iV^ 
-f^i'-fCc'-fDif 


(in  tima) 
(in  arc) 


LSDEPEXDENT  STAB-SUMBEUS. 
f  =  46 '.0:^  J[  4-  iP  ( in  arc  )  =  3-.07261  A -^  if  E  {\u  time) 
^sinG^^  &sin^  =  C 

^  cos  O  =  20".05t^  A  k  COB  H  =^  D 


t  =  C  tan  0 


ts  Appmremt  Pssilism. 

a  =  ao-|-/-|-T/i-h  Afsin  (<^+ao)  tan  do  +  iS  *  "n  (H-f  Oo)  sec  dL 
d  =  do  +  TM'  +  fco8  ((J-f-Oo)  +  *  cos  (^-f  a»)  sin  do  +  i  oo«  ^ 


(in  time) 
(in    src) 


NoTES.^1)  The  independent  star-nomberB  are  more  oonT«nient>,  when  only  one  or  two  apparent 
posit  ions  of  a  star  are  required,  or  when  Besskl's  star-constants  are  not  known  with 
sudicient  accniacy.    Otherwise,  the  Besselian  star-numbers  are  more  oooTenicnt. 

(2)  In  using  the  star-constants  of  the  Britiak  AnoeimH^m  Csfsfsfs,  «»  ^  e^  d,  a*.  h\  c*,  d', 
must  be  changed  to  o,  d,  a,  ^, 


BE88ELIAN  STAR-NUMBERS,  1895. 


281 


FOB  WASHINGTON  MEAN  MIDNIGHT. 

SoIat  Dsj. 
(Sid.  Hoar.) 

Log  A. 

Lofc  B. 

Lk  C. 

Lof  D. 

8oUr  Da/. 
(Sid.  Hoar.) 

LoicX 

Log  B. 

Lof  C. 

Log  D. 

Jan. 

0 

4«.5697 

-0.9373 

-0.5373 

41.3031 

Feb.     15 

4-9.9751 

-0.9684 

-1.1989 

4-1.0430 

1 

8.5931 

0.9386 

0.5768 

1.3016 

16 

9.9899 

0.9674 

1.90  JO 

1.0:107 

9 

8.6133 

0.9390 

0.6198 

1.3000 

17 

9.9907 

0.9667 

1.9076 

1.0181 

b 

3 

a6349 

0.9385 

0.6459 

1.9989 

18 

9.3000 

0.9668 

1.9191 

1.0050 

(T,#) 

4 

8.6606 

0.9374 

0.6765 

1.9969 

(M^  19 

9.3091 

0.9676 

1.9164 

0.9914 

6 

46.6997 

^.9359 

-0.7051 

4-1.9941 

90 

49.3174 

-0.9093 

-1.9905 

♦0.9779 

6 

8.7994 

0.9344 

0.7317 

1.9919 

91 

9.3949 

9.9716 

1.9944 

0.9693 

7 

8.7694 

0.9334 

0.7566 

1.9895 

99 

9.3999 

0.9741 

1.9981 

0.9467 

8 

BaO09D 

0.9339 

0.7801 

1.9869 

93 

9.3395 

0.9705 

1.9317 

0.9303 

9 

a8475 

0.9389 

0.8099 

1.9849 

94 

9.3349 

0.9784 

1.9351 

0.9139 

10 

46.8811 

^.9356 

-0.8981 

41.9813 

95 

49.3351 

-0.9796 

-1.9384 

40.8954 

11 

8.9091 

0.9378 

0.8430 

1.9783 

96 

9.3369 

0.9796 

1.9415 

0.8766 

19 

8.9319 

0.9465 

0.8618 

1.9751 

97 

0.3374 

0.9793 

1.9444 

0.8669 

13 

8.9485 

0.9431 

0.8796 

1.9718 

98 

9.3409 

0.9783 

1.9479 

0.8361 

14 

.    8.9611 

0.9451 

0.8967 

1.9683 

liar.      1 

9.3447 

0jr760 

1.9496 

0.8149 

15 

48^13 

-0.9466 

-0.9130 

41.9647 

9 

49.3509 

-0J^57 

-1.9593 

40.7909 

16 

8.9805 

0.9460 

0.9986 

1.9609 

3 

9.3583 

0.9750 

1.9547 

0.7663 

17 

O.IAPVi 

0.9466 

0.9435 

1.9569 

4 

9.3663 

0.9750 

L9569 

0.7399 

18 

9.0091 

0.9456 

0.9578 

1.9597 

k        » 

9.3744 

0.9758 

1.9589 

0.7117 

^ 

19 

9.0179 

0.9445 

0.9716 

1.9483 

aiA  6 

9.3817 

0.9773 

1.9606 

0.6815 

90 

49.0343 

-t.9435 

-0.9646 

41.9438 

7 

49.3876 

-0.9794 

-1.9695 

40.6490 

91 

9.0531 

0.9430 

0.9971 

1.9391 

8 

9.3090 

0.9815 

1.9641 

0.6136 

99 

9.0799 

0.9433 

1.0099 

1.9349 

9 

9.3950 

0.9834. 

1.9656 

0.5748 

93 

9.0909 

0.9446 

1.0909 

1.9991 

10 

9.3067 

0.9647 

1.9670 

0.5394 

94 

9.1060 

0.9467 

1.0391 

1.9938 

11 

9.3079 

0.9659 

1.9689 

0.4853 

95 

49.1189 

-0.9493 

-1.0499 

41.9183 

19 

49.3990 

-0.9649 

-1.9699 

40.4390 

96 

9.1988 

0.9599 

1.0534 

1.9196 

13 

9.4007 

0.9838 

1.9701 

0.3719 

97 

9.1357 

0.9548 

1.0635 

1.9067 

14 

9.4036 

0.9899 

1.9709 

0.9995 

98 

9.1404 

0.9668 

1.0739 

1.9006 

15 

9.4077 

0.9805 

1.9716 

0.9160 

99 

9.1449 

0.9580 

1.0894 

1.1949 

16 

9.4130 

0.9790 

1.9799 

0.1106 

30 

49.1489 

-6.9584 

-1.0919 

4-M876 

17 

4^.4191 

-0Jr78l 

-1.9796 

40.9716 

31 

9.1535 

0.9579 

1.0997 

1.1808 

18 

9.4954 

0.9780 

1.9799 

9.7653 

Feb. 

1 

9.1609 

0.9570 

1.1080 

1.1737 

19 

9.4313 

0.9787 

1.9731 

49.3579 

9 

9.1708 

0.9560 

1.1161 

1.1663 

90 

9.4363 

0.9600 

1.9731 

-0.0966 

4^ 

3 

9.1898 

0.9553 

1.1939 

1.1587 

91 

• 

9.4401 

0.9817 

1.9730 

9.6811 

4 

49.1969 

-0.9551 

-1.1315 

4-1.1508 

(U^)99 

49.4494 

-0.9634 

-1.9798 

-9.9910 

6 

9.9101 

0.9560 

1.1388 

1.1496 

93 

9.4436 

0.9647 

1.9795 

0.0751 

6 

9.9939 

0.9575 

1.1456 

1.1341 

94 

9.4441 

0.9654 

1.9790 

0.1878 

7 

9.9347 

0.9596 

1.1595 

1.1953 

95 

9.4449 

0.9659 

1.9713 

0.9769 

8 

9.9449 

0.9695 

1.1690 

1.1163 

96 

9.4449 

0.9641 

1.9705 

0.3509 

9 

49.9513 

-OiNKS 

-1.1669 

4-1.1070 

97 

49.4469 

-0.9694 

-1.9696 

-0.4139 

10 

9.9563 

0JNr76 

I.I7I9 

1.0973 

98 

9.4490 

0.9604 

1.9686 

0.4667 

11 

9.9597 

0.9693 

1.1770 

1.0879 

99 

9.4539 

0.9783 

1.9674 

0.5179 

19 

9.9696 

0.9709 

1.1896 

1.0767 

SO 

9.4585 

0.9766 

1.9661 

0.5607 

13 

9.9666 

0.9709 

1.1880 

1.0659 

31 

9.4647 

0.9755 

1.9647 

0.6009 

14 

49.9096 

-0.9695 

-1.1939 

41.0547 

Apr.       1 

49.4710 

-0.9759 

-1.9631 

-0.6369 

15    f9.9751  1 

-0.9684 

-1.1969 

4-I.04:K) 

9l  49.4770 

-0.9758 

-1.9614 

-0.6693 

6ESSEL1AX  STAK-XUMBEBa  1885. 
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16.49 

1.099 

308  25 

20  33.7 

229  56 

15  IU.7 

1.0626 

1.2880 

6.45 

0.8092 

28 

0.3247 

16.71 

I.II4 

308  51 

20  35.4 

228  57 

15  1.5.8 

1.0643 

1.2886 

6.36 

0.8034 

29 

0.3275 

16.94 

1.129 

309  14 

20  36.9 

227  58 

15  11. 1* 

1.0665 

1.28*12 

6.27 

0.7974 

30 

0.3302 

17.14 

1.143 

309  32 

20  38.1 

226  59 

15  7.9 

1.0688 

1.2899 

6.18 

0.7913 

1 

M»7    1 

0..^329 

+I7.:« 

+  1.155 

309  45 

20  39.a 

226  0 

15  4.0 

+  1.0710 

+1.2905 

-6.09 

-0.7849 

2 

0.3:157 

17.44 

1.163 

309  54 

20  39.6 

225  1 

15  0.1 

1 .0729 

1.2912 

6.00 

0.778:1 

1 

3 

0..3384 

17,54 

1.169 

310  1 

20  40.1 

224  3 

U56.2 

1.0743 

1.2918 

5.91 

0.7715 

4 

0.3412 

17.61 

1.174 

310  9 

20  40.6 

223  5 

14  52.3 

1.0750 

1.2925 

5.82 

0.7644 

5 

0.34:19 

17.68 

1.179 

310  19 

2041.3 

222  7 

14  48.5 

1.0751 

1.2931 

6.72 

0.7571  ' 

i   1* 

1  (19^)  6 

0.3466 

+  17.75 

+  1.183 

310  33 

20  42.2 

221  9 

14  44.6 

+  1,0748 

+l.2!>38 

-5.62 

-0.7495 

'       7 

0.341M 

17.84 

1.189 

310  52 

20  43.5 

220  12 

14  40.8 

1.0743 

1.2944 

5.52 

0.7417 

8 

0.3521 

17.98 

1.199 

311  16 

20  45.1 

219  15 

14  37.0 

1.0741 

1.2950 

5.42 

0.73:t6 

9 

0.3549 

18.14 

1.209 

311  43  20  46.9  1 

218  18 

14  3:).2 

1.0742 

1.2956 

5.32 

0.725i 

10 

0.3576 

18.34 

1.223 

312  12 

20  4ri.8 

217  21 

14  29.4 

1.0750 

l.2'.Ki2 

5.21 

0.7I(»6 

II 

0.3603 

+  18.57 

+  1.238 

31239 

20.'W.6 

216  24 

14  25.6 

+1.0764 

+  1.2968 

-5.10 

-0.7077 

12 

0.:i63l 

18.79 

1.253 

313  3 

20  52.2 

215  27 

14  21.8 

I.07HI 

1.2973 

4,9«» 

0.6'.t-5 

1      13 

0.36r>8 

19.00 

1.267 

31321 

20  53.4 

214  31 

14  18.1 

I.08«I7 

I.2ir79 

4.8H 

0.6M'*'» 

U 

0.36H6 

19.19 

1.279 

313  35 

20  54.3 

213  35 

14  14.3 

1  .Oe.lO 

I.2l»e5 

4.:: 

0.07-9 

J5 

0.3713 

19.33 

1.289 

313  44 

20  54.9 

212  39 

14  10.6 

1.0852 

I.2'.I9I 

4.66 

O.tiCfC 

16 

0.3740 

+  19.44 

+l.2l»6 

313  50 

20  55.3 

21 1  43 

14  6.9 

+  1.0868 

+1.2«>97 

-4.55 

-o.rK>:» 

17 

0.3768 

+  19.52 

+  1.301 

313  55 

20  55.7 

210  47 

14  3.1 

+  l,0H7ll 

+  I..W)02 

-4.44 

-0.6474  1 
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Solar  D»y. 
(»UL  Hoar.) 

T 

/ 

a 

B 

I«f  y. 

^tik. 

1 

1 

Tn  Aro. 

In  Time. 

la  Are. 

laTfrne. 

la  Are. 

iBThM. 

Maj 

17 

0.3768 

+I9.'52 

s 
+  1.301 

313  66 

h    m 
20  56.7 

210**  47 

Ii    » 

14    3.1 

+1.0879 

+1.3002 

-4.44 

1 

-0.6<:4 

18 

0.3795 

19.57 

1.305 

314    1 

20  56.1 

209  62 

13  59.6 

1.066:1 

1.3008 

4,312 

0.63^ 

ID 

0.3823 

19.63 

1.309 

314  12 

20  56.8 

206  67 

13  56.6 

1.0884 

1.3014 

4.20 

0.6239 

li 

30 

0.38M 

19.71 

1.314 

314  26 

20  57.7 

206   2 

13  62.1 

1.0682 

1.3019 

4.08 

0.6114 

(IM> 

21 

0.3877 

19.83 

1.322 

314  47 

20  69.1 

207    7 

13  4^5 

1.0681 

1.3024 

3^16 

O.SSt& 

22 

0.3905 

•f  19.96 

+1.332 

316  11 

21    0.7 

206  12 

13  44.6 

+1.0683 

+1.3020 

-3.84 

-0,5«5I 

23 

0.3932 

20.18 

1.345 

316  39 

21    2.6 

205  17 

1341.1 

1.0691 

1.3034 

3.72 

0.57  f;? 

24 

0.3960 

20.41 

1.361 

316    7 

21    4.5 

204  23 

13  37.6 

1.0906 

1.3039 

3.60 

0.5567. 

25 

0.3987 

20.65 

1.377 

316  33 

21    6.2 

203  29 

13  33.9 

1.0928 

1.3043 

3.48 

0.5417  > 

26 

0.4014 

20.89 

1.393 

316  56 

21    7.7 

202  35 

13  30.3 

1.0956 

l.:i048 

:).36 

0.5261 

27 

0.4042 

4^21. 15 

+1.410 

317  12 

21    6.8 

201  41 

13  86.7 

+1.0964 

+1.3052 

-3.24 

-0..W18 

28 

0.4069 

21.36 

1.424 

317  26 

21    9.7 

200  47 

13  23.1 

1.1012 

1.3056 

3.11 

0.492b* , 

29 

0.4097 

21.54 

l.4:)6 

317  34 

21  10.3 

199  63 

13  19.6 

1.1038 

1.3060 

2.98 

0.4745 ' 

30 

0.4124 

21.68 

1.445 

31741 

21  10.7 

196  60 

13  16.9 

1.1058 

'    1.3064 

2.85 

0.4554 

31 

0.4151 

21.60 

1.453 

317  46 

21  11.2 

196   6 

13  12.3 

1.1073 

1.3066 

2.72 

0.4354; 

Juoe 

1 

0.4178 

421.90 

+1.460 

317  67 

21  11.8 

197  11 

13   9.7 

+1.1082 

+1.3072 

-2.59 

1 
-0.4145} 

2 

0.4206 

22.00 

1.467 

318  10 

21  12.7 

196  17 

13   6.1 

1.1087 

1.3075 

2.46 

0.3923  i 

3 

0.4233 

22.09 

1.473 

318  26 

91  13.7 

196  23 

13    1.6 

1.1090 

1.3078 

2.33 

0.36^ 

4 

0.4260 

22.26 

1.48:) 

316  48 

21  15.2 

194  30 

12  68.0 

1.1095 

1.3081 

2.20 

0.3438 

5 

0.4287 

22.44 

1.496 

319  12 

21  16.8 

193  36 

12  64.4 

1.1106 

1.3084 

2.07 

0.3172- 

(IT.*) 

6 

0.4315 

4^22.66 

+1.511 

319  38 

21  16.5 

192  43 

12  60.9 

+1.1119 

+1.3067 

-1.94 

1 

-0.2888. 

7 

0.4342 

22.90 

1.627 

320   2 

2120.1 

191  60 

12  47.3 

1.1139 

1.3090 

1.81 

0.2583 

8 

0.4370 

23.15 

1.643 

320  23 

21  21.6 

190  67 

12  43.8 

1.1166 

1.3092 

1.68 

0.22581 

9 

0.4.397 

2:1.40 

1.560 

320  39 

21  22.6 

190    4 

12  40.3 

1.1194 

1.3094 

1.54 

0.1893 

10 

0.4424 

23.61 

1.674 

320  51 

2123.4 

189  II 

12  36.7 

1.1222 

1.3096 

1.41 

0.1.500 

11 

0.4452 

4-23.80 

+1.587 

320  67 

2123.8 

188  29 

12  33.3 

+1.1849 

+1.3098 

-1.27 

-0.1069 

12 

0.4479 

23.94 

1.596 

321     1 

21  24.1 

167  26 

12  29.7 

1.1271 

1.3100 

1.14 

0.0586 

13 

0.4507 

24.05 

1.603 

321    3 

21  24.2 

186  34 

12  26.3 

1.1289 

1.3101 

1.00 

0.0051 

H 

0.4534 

24.13 

1.609 

321    7 

21  24.5 

18541 

12  22.7 

1.1301 

1.3102 

0.87 

9.9427 

15 

0.4561 

24.21 

1.614 

321  13 

2124.9 

184  46 

12  19.2 

1.1308 

1.3103 

0.74 

9.8705 

16 

0.4.589 

+24.30 

+  1.620 

321  24 

2125.6 

163  56 

12  16.7 

+1.1313 

+1.3104 

-0.60 

-9.788e 

17 

0.4616 

24.42 

1.628 

321  40 

21  26.7 

183    3 

12  12.2 

I.I3I9 

1.3105 

0.47 

9.6736 

18 

0.4644 

24.58 

1.639 

322   0 

2128.0 

182  11 

12   6.7 

1.1327 

1.3105 

0.33 

9.6367 1 

19 

0.4671 

24.77 

1.651 

32221 

2129.4 

181  18 

12   6.2 

1.1340 

1.3106 

0.20 

9.3087 

• 

20 

0.4698 

25.01 

1.667 

322  43 

21  30.9 

180  26 

12    1.7 

1.1361 

1.3106 

-0.07 

-a8148 

(Id.*)  21 

0.4726 

+25.27 

+1.685 

323   4 

2132.3 

179  32 

11  58.1 

••-1.138(1 

+1.3106 

+0.07 

+8.8463 

22 

0.4753 

25.55 

1.703 

32321 

21  33.4 

178  40 

1 1  64.7 

1.1416 

1.3106 

0.20 

9.3135 

23 

0.4780 

25.80 

1.720 

323  33 

21  34.2 

177  47 

II  61.1 

1.1448 

1.3105 

0.34 

9.6.'13I 

24 

0.4808 

26.03 

1.735 

32341 

21  34.7 

176  55 

1 1  47.7 

1.1479 

1.3105 

0.47 

9.6778 

25 

0.4835 

26.23 

1.749 

323  46 

21  36.1 

176   2 

II  44.1 

1.1608 

1.3104 

0.61 

9.7663; 

26 

0.4863 

+26.39 

+1.769 

323  48 

21  3.5.2 

175   9 

1 1  40.6 

+1.1532 

+1.3103 

+0.74 

+9.8727 

27 

0.4890 

26.53 

1.769 

323  50 

21  36.3 

174  17 

11  37.1 

1.1551 

1.3101 

0.88 

9.9458 

28 

0.4918 

26.63 

1.775 

323  54 

21  35.6 

173  25 

1 1  33.7 

1.1565 

1.3099 

1.01 

0.0068 

21) 

0.4945 

26.73 

1.782 

324    1 

21  36.1 

172  32 

11  30.1 

1.1575 

1.3096 

1.16 

0.060. 

30 

0.4972 

26.84 

1.789 

324  12 

21  36.8 

171  39 

1126.6 

1.1584 

1.3096 

1.28 

0.1083 

Joly 

1 

0..5000 

+28.99'  +1.799 

324  27 

21  37.8 

170  47 

1123.1 

+1.1594 

+1.3094 

+1.42 

+0.1518 



2 

0.5027 

+27.16    +1.811 

324  46 

21  39.1  1  169  54 

11  19.6 

+1.1606 

+  1.3092 

+1.66 

+0.1903 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

•  Solar  Jymj. 

T 

/ 

H 

W^. 

W*. 

4 

Uk{. 

laAre. 

In  Time. 

InAro. 

In  Time. 

In  Arc. 

In  Time. 

Jolj         1 

y 

0.5000 

•f  96.99 

+  1.799 

O        / 

394  97 

h    m 
91  37.8 

O          0 

170  47 

h    n 
II  93.1 

+1.1604 

+1.9094 

+  1.49 

+0.1519 

9 

0.5097 

97.16 

1.81 1 

394  46 

9139.1 

169  54 

II  19.6 

1.1606 

1.3099 

1.55 

0.1903 

3 

0.5055 

97.37 

1.895 

395   3 

91  40.9 

169   9 

II  16.1 

1.1693 

I.901H) 

1.69 

0.9960 

4 

0.5089 

97.69 

1.841 

39591 

9141.4 

168   9 

11  19.6 

1.1645 

1.8087 

1.89 

0.9588 

5 

0.5109 

97.86 

1.858 

395  36 

91  49.4 

167  16 

11    0.1 

I.I67I 

1.9085 

1.06 

0.9899 

(l«^)    6 

0.5137 

•1^98.11 

+1.874 

395  46 

91  43.1 

166  93 

II    6.5 

+1.1700 

+  1.9089 

+9.68 

+0.3177 

7 

0.5164 

98.39 

1.888 

395  53 

91  43.5 

165  30 

II    9.0 

1.1730 

1.9079 

9.91 

0.3443 

8 

0.5199 

98.59 

1.901 

395  55    91  43.7 1 

164  37 

10  58.5 

1.1756 

I..1076 

9.94 

0.3691 

9 

0.5919 

98.67 

1.911 

395  54 

91  43.6 

163  44 

10  54.9 

1.1780 

1.9079 

9.47 

0.3995 

10 

0.5946 

98.78 

1.919 

395  59 

91  43.5 

169  50 

10  51.3 

1.1799 

1.9069 

9J0 

0.4146 

II 

0.5974 

+98.87 

+1.995 

395  51 

91  43.4 

161  57 

10  47.8 

+I.I8I3 

+1.9065 

+9.T3 

+0.4354 

19 

0.5.301 

98.94 

1.999 

395  59 

91  43.5 

161    4 

10  44.3 

1.1899 

1.9061 

9.86 

0.4553 

13    0.5399 

99.01 

1.934 

395  57 

91  43.8 

160  10 

10  40.7 

1.1899 

1.9057 

9.90 

0.474 1 

U 

0.5356 

99.19 

1.941 

396    5 

91  44.3 

159  16 

10  37.1 

1.1837 

1.9058 

3.11 

0.4991 

15 

0.5383 

99.94 

1.949 

.S96  17 

91  45.1 

158  99 

10  3.3.5 

1.1846 

1.9049 

194 

0.5094 

16 

0.5411 

4-99.49 

+  1.961 

396  39 

91  46.1 

157  98 

10  99.9 

+1.1859 

+1.9045 

+9.96 

+0.5950 

17    0.5438 1 

99.63 

1.975 

396  48 

91  47.9 

156  34 

10  96.3 

1.1878 

1.3040 

9.48 

0.5416 

18 

0.54C6 

90.86 

1.991 

397   9 

91  48.1 

155  40 

10  99.7 

1.1900 

1.3035 

9.60 

0.5565 

19;  0.5493 1 

30.19 

9.008 

397  13 

91  48.9 

154  46 

10  19.1 

1.1998 

1.9031 

9.79 

0.5705 

90 

0.5590 

30.37 

9.095 

397  90 

91  49.3 

153  59 

10  15.5 

1.1958 

1.3096 

9.84 

0.5841  i 

i^m^)  91 

0.5547 

+30.59 

+9.039 

397  94 

91  49.6 

159  57 

10  11.8 

+1.1987 

+1.9091 

+9.96 

+0.6079  1 

99 

0.5575 

30.78 

9.059 

397  94 

91  49.6 

159   9 

10   8.1 

1.9014 

1.9016 

4.08 

0.6101 

93 

0.5609 

30.93 

9.069 

397  99 

91  49.5 

151    7 

10   4.5 

1.9036 

1.9010 

4.90 

0.6995 

94 

0.5699 

31.05 

9.070 

397  19 

91  49.3 

150  19 

10   0.8 

1.9054 

1.9005 

4.91 

0.6345 

95 

0.5656 

31.14 

9.076 

397  18 

91  49.9 

149  17 

9  57.1 

1.9068 

1.9000 

4.43 

0.6461 

96 

0.5684 

+31.99 

+9.081 

397  90 

91  49.3 

148  91 

9  53.4 

+  1.9078 

+1.9994 

+4.54 

+0.6579 

97 

0.5711 

31.30 

9.087 

397  95 

91  49.7 

147  96 

9  49.7 

1.9006 

1.9988 

4.65 

0.6678 

98 !  0.5739 

31.49 

9.095 

397  33 

9150.9 

146  31 

9  46.1 

1.9004 

1.9989 

4.76 

0.6780 

99    0.5766 

31.56 

9.104 

397  45 

91  51.1 

145  35 

9  49.3 

1.9105 

1.9976 

4Jf7 

0.6877 

30 

0.5793 

31.74 

9.116 

397  67 

9154.8 

144  39 

9  38.6 

1.91 19 

1.9971 

4J8 

0.6971 

31 

0.6891 

+31.94 

+9.199 

398  10 

91  59.7 

148  49 

9  34.9 

+1.9137 

+1.9965 

+4.00 

+0.7069 

Aug.       1 

0.5846 

39.16, 

9.144 

■ 

398  90' 

9153.3 

149  47 

931.1 

1.9159 

1. 91)59 

6.90 

0.7151 

9   0.5876 

39.38 

9.159 

398  97 

9153.8 

141  51 

9  97.4 

1.9184 

1.9953 

5.90 

0.7938 

3 

^0.5903 

39.59 

9.173 

398  30 

91  54.0 

140  54 

9  93.6 

1.9909 

1.9947 

5.40 

0.7393 

4 

0.5930 

39,76 

9.184 

398  30 

9154.0 

139  57 

9  19.8 

1.993:1 

1.9941 

5.50 

0.7405 

mm  5 

0.5958 

+39.91 

+9.194 

398  96 

91  53.7 

139   0 

9  16.0 

+1.9953 

+  1.9935 

+6.60 

+0.7464 

6 

0.5985 

39.99 

9.199 

398  91 

91  53.4 

138    9 

9  19.9 

1.9969 

1.9999 

5.70 

0.7559 

7 

0.6019 

33.06 

9.905 

398  17 

9153.1 

137    6 

9   8.4 

1.9981 

1.9993 

5.80 

0.7631 

8 

0.6040 

33.10 

9.907 

398  14 

91  59.9 

136   8 

9   4.5 

1.9«» 

1.9916 

5.89 

0.7700  t 

9 

0.6067 

33.13 

9.909 

398  14 

91  59.9 

135  10 

9   0.7 

1.9994 

1.9910 

5.98 

0.7767  . 

10 

0.6095 

+33.90 

+9.913 

398  18 

9153.9 

134  19 

8  56.8 

+1.9999 

+  1.9003 

+6.07 

+0.7839 

II 

0.6199 

33.99 

9.919 

398  96 

91  53.7 

133  14 

8  59.9 

1.9304 

1.9897 

6.16 

0.7H9C 

19 

0.6150 

3.3.40 

9.997 
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1.3378 

1.3038 

3.60 

0.5565 

96 

0.9059 

•M6.36 

+3.091 

337  48 

99  31.9 

93  94 

1  33.7 

+1.3383 

+1.3043 

+3.47 

+0.5407 

97 

0.9079 

46.43 

3.095 

337  55 

99  31.7 

99  96 

1  99.8 

1.3386 

1.3048 

3.34 

0.5949  • 

98 

0.9107 

46.56 

3.104 

338   5 

99  39.3 

91,99 

195.9 

1.3399 

1.3053 

3.91 

0.5067  1 

99 

0.9134 

46.71 

3.114 

338  18 

99  33.9 

90  39 

199.1 

1.3399 

1.3057 

3.08 

0.4d» 

30 

0.9169 

46.89 

3.196 

338  30 

99  34.0 

19  35 

1  18.3 

1.3410 

1.3061 

9.95 

0.403 

Deo. 

1 

0.9189 

+47.13 

+3.149 

338  43 

99  34.9 

18  38 

1  14.5 

+1.3496 

+1.3065 

+9.81 

+0.4485  1 

9 

0.9917 

47.38 

3.159 

338  53 

99  35.5 

1741 

1  10.7 

1.3444 

1.3069 

9.68 

0.4270 

3 

0.9944 

47.64 

3.176 

339    1 

99:^.1 

16  44 

1    6.9 

1.3464 

1.3073 

9.54 

0.4049  , 

h 

4 

0.9979 

47.89 

3.193 

339   6 

99  36.4 

15  47 

1    3.1 

1.3485 

1.3077 

9.40 

0.3800 

(9<#) 

5 

0.9999 

48.19 

3.908 

339   8 

99  36.5 

14  50 

0  59.3 

1.3504 

1.3060 

9.96 

0.^40 

6 

0.9396 

+48.39 

+3.991 

3.39   9 

99  36.6 

13  54 

0  55.6 

+1.3591 

+1.3083 

+9.19 

+0.3965 

7 

0.9.353 

48.47 

3.931 

339   9 

99  36.6 

19  57 

0  51.8 

1.3535 

1.3086 

1.98 

0.9969 

8 

0.9381 

48.59 

3.939 

339  10 

99  36.7 

19    1 

0  48.0 

1.3546 

1.3089 

1.84 

0.9650 

9 

0.9408 

48.71 

3.947 

339  13 

99  36.9 

11    4 

0  44.3 

1.3554 

1.3099 

1.70 

0.9303 

10 

0.9436 

48.81 

3.954 

339  18 

99  37.9 

10   8 

0  40.5 

1.3569 

1.3094 

1.56 

0.1996 

II 

0.9463 

+48.94 

+3.963 

339  96 

99  37.7 

9  19 

0  36.8 

+1.3568 

+1.3096 

+1.49 

+0.1510 

19 

0.9490 

49.10 

3.973 

339  36 

99  38.4 

8  15 

0  33.0 

1.3578 

1.3098 

1.98 

0.1050 

13 

0.95^7 

49.98 

3.985 

339  47 

99  39.1 

7  19 

0  99.3 

1.3590 

1.3100 

1.13 

0.0538, 

14 

0.9545 

49.53 

3.309 

339  59 

99  39.9 

693 

0  95.5 

1.3605 

1.3101 

0.99 

9.9948  1 

15 

0.9579 

49.77 

3.319 

340   9 

99  40.6 

697 

0  91.8 

1.3699 

1.3109 

0.84 

9.9^9  1 

16 

0.9599 

+60.09 

+3.335 

340  16 

9941.1 

4  31 

0  18.1 

+1.3641 

+1.3103 

+0.70 

+9.8456 

17 

0.9696 

50.99 

3.353 

340  91 

9941.4 

3  35 

0  14.3 

1.3669 

1.3104 

0.56 

9.7456 

18 

0.9654 

50.53 

3.369 

340  94 

9941.6 

939 

0  10.6 

1.3689 

1.3105 

0.41 

9.6159 

19 

0.9681 

50.73 

3.389 

340  93 

99  41.5 

1  43 

0   6.9 

1.3699 

1.3105 

0.97 

9.4978  ' 

h 

90 

0.9709 

50.89 

3.393 

340  99    99  41.5 

0  47 

0    3.1 

1.3713 

1.3106 

+0.19 

+9.0906  ' 

91 

0.9736 

+51.03 

+3.409 

340  90 

9941.3 

359  59 

93  59.4 

+1.3795 

+1.3106 

-0.09 

-a3345 

99 

0.9763 

51.11 

3.407 

340  90 

99  41.3 

358  56 

93  55.7 

1.3733 

1.3106 

0.16 

9.9909 

93    0.9791 

51.90 

3.413 

340  91  1  99  41.4 

358    0 

93  59.0 

1.3740 

1.3105 

0.31 

9.49981 

94    0.9818 

51.30 

3.490 

340  95    99  41.7 

3|?7    4 

93  48.3 

1.3746 

1.3105 

0.45 

9.6586 

95 ,  0.9846 

1 

51.40 

3.497 

340  39 

99  49.1 

356   8 

93  44.5 

1.3759 

1.3104 

0.60 

9.7760, 

1 

96 

0.9873 

+51.55 

+8.437 

340  40 

99  49.7 

355  19 

93  40.8 

+  1.3761 

+1.3103 

-0.74 

-9.8717 

97 

0.9900 

51.75      3.450 

340  49 

99  43.3 

354  16 

93  37.1 

1.3773 

1.3109 

0.88 

9.9485 

98 

0.9998 

51.98      3.465 

340  58 

99  43.9 

353  19 

93  33.3 

1.3788 

1.3101 

1.03 

0.0137 

99 

0.9955 

59.93       3.489 

341    6 

99  44.4 

339  93 

93  99.5 

1.3806 

1.3099 

1,17 

0.0699 

30 

0.9983 

59.49 

3.499 

341  11 

99  44.7 

351  96 

93  95.7 

1.3896 

1.3097 

1.39 

0.1198 

31 

1.0010 

+59.75 

+3.517 

341  14 

99  44.9 

.350  30 

93  99.0 

+1.3846 

+1.3095 

-1,46 

-0*1646 

39 

1.0037 

+53.00  !  +3.533 

341  14  1  99  44.9 

349  34 

93  18.3 

+1.3866 

+1.3093 

-1.60 

-O.9049 
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i 

MB  AN  PLACES  FOB  1895.0.    (January  (y«.0— <H.10S 

)j  Waahington.) 

Kuoe  of  SUr. 

"as"- 

2.1 

Right  Asoeaaloo. 

Annuftl 
VarUtioD. 

+ 

DeellnAtWii. 

Annual 

c  Andromedm 

h     m       ■ 

0    2  57.575 

+ 

• 
3.0!l«.'> 

28  30  38.50 

+    19.884 

*  fi  Oasriopeie 

2.4 

0    3  34  475 

3.1771 

-f 

58  84  13.07 

19.851 

*9t  Andrumedas 

4.9 

0    4  51.795 

3.1051 

+ 

45  29  15.66 

90.036 

4  Draooiii8(H.)     .     S.P. 

5.1 

0    7  17.202 

8.«7I>« 

•f  101  48     1.13 

90.091 

r  Pegasi  (Algenib) 

2.6 

0    7  49.708 

3.0643 

-f 

14  35  59.16 

90.099 

*  #  Andromedffi 

4.4 

0  12  50.537 

+ 

S.IQ43 

-f 

86  12  10.86 

+    19.961 

•   1  Ceti    .... 

8.6 

0  14    4.492 

3.0527 

.» 

9  24  22.72 

19.965 

*  6  Ur8»  Minoris     •     8.  P. 

6.2 

0  14  21.315 

0.9110 

+ 

91  43    4.29 

19.940 

i 

*44  PisciQin      . 

5.8 

0  20     1.175 

3.0734 

+ 

1  21  29.38 

19.960 

/S  Hjdri 

2.8 

0  20  13.678 

3.9^299 

77  50  44.38 

90.969 

19  Ceti    .        .        .        . 

6.0 

0  24  40.794 

+ 

3.0611 

... 

4  32  14.79 

+    19.935 

«  Draconis    .        .     S.P. 

8.8 

0  29    0.176 

9.5889 

+ 109  37  59.00 

19.887 

*  «  Andromedie 

4.4 

0  31   16.292 

3.1919 

+ 

33    8  28.49 

19.868 

a  Oassiopeiffi  (t^ar.) 

2.3 

0  34  82.928 

3.3709 

+ 

55  57  40.96 

19.784 

/J  Oeti    .       .       •        . 

2.2 

0  88  19.163 

3.0140 

— 

18  33  47.12 

19.797 

91  Oaasiopeias 

6.7 

0  38  42.533 

+ 

3.ttCC7 

-f- 

74  24  50.81 

-f    19.746 

*  o  OaasiopeiiB 

4.7 

0  88  52.846 

3.3915 

+ 

47  42  84.50 

19.750 

*  ^  PisciQin 

4.8 

0  43  14.028 

3.  J 078 

+ 

7    0  48.71 

19.644 

39>Camelop.  (TT.)    .     S.P. 

5.2 

0  48  21.455 

0.4046 

+ 

96    0  59.21 

19.595 

*  r  OasHiopeicB 

2.8 

0  50  22.186 

3.5830 

+ 

60    8  52.76 

19.557 

*  M  Andromedie 

4.0 

0  50  55.416 

-f- 

3.3198 

-f 

37  55  47.56 

+    19.611 

•43  Oephei  (H.) 

4.6 

0  54  24.584 

7JIII5 

+ 

85  41  37.49 

19.490 

t  Piacium 

4.8 

0  57  29.585 

3.1096 

+ 

7  19  29.13 

19.448 

fi  Andromedffi 

2.2 

1     8  51.152 

3.3459 

+ 

35    3  49.52 

19.157 

*  K  Taoanie 

4.9 

1  12  12.684 

9.054 1 

— 

69  26     1.31 

19.165 

•/Ptadnm      • 

5.1 

1   12  22.911 

+ 

3.0909 

-f 

3    8  41.25 

^    19.096 

*»Oeti    .... 

3.6 

1   18  46.475 

9.9979 

_ 

6  43  30.84 

18.660  1 

a  Ure®  Minoris  (Po/om) 

2.2 

1  20  30.074 

94.9.555 

+ 

88  44  52.68 

18.897 

38  Oassiopeiie 

5.9 

1  28  24.839 

4.3859 

+ 

69  48  26.62 

18.664 

•  .  OotanUs     .       .     S.  P. 

5.4 

1  23  59.580 

8.7997 

— 

94  45    8.71 

•8.79:t 

19  Pjseiam 

3.7 

1  25  51.839 

+ 

8.9033 

J. 

14  48  16.09 

+    18.654 

•  0  Andromedie 

4.2 

1  30  38.051 

3.5058 

+ 

40  52  49  26 

18.135 

•  «  Piaciam 

5.5 

1  31  31.913 

3.1748 

+ 

11  86  16.26 

18.593 

a  Bridani  (Ack^ntar)    . 

0.4 

1  83  47  855 

9.9317 

57  46  13.05 

18.349 

•  ¥  Piaciam 

4.6 

1  85  58.001 

3.1184 

+ 

4  57  22.24 

18.319 

•  Piaciam 

4.4 

1  89  50  908 

+ 

3.1698 

+ 

8  37  44.33 

+    18.906 

•  C  Oeti    •       .       .        . 

8.6 

1  46  16.656 

9.9619 

— 

10  51   17.86 

17.811 

fi  Arietta       ... 

2.8 

1  48  50.309 

3.3046 

+ 

20  17  40.70 

17.716 

80  OaaaiopeifiB 

4.1 

1  54  27.926 

5.0916 

+ 

71  54  47.08 

17.696 

*  r  Andromed® 

2.2 

1  57  27.155 

3.6696 

+ 

41  49  32.58 

I7.49H 

a  Arietia 

2.1 

2     1  15.206 

-f 

3.3791 

+ 

22  57  56.86 

+    17.159 

a  Draoonia    .        .     8.  P. 

3.7 

2     1  32.850 

1.6940 

+  115    7  20.77 

17.999 

•  A  Triangnli   • 

3.1 

2    S  17.708 

3.5563 

+ 

34  29  25.81 

I7.I8!» 

e'Oeti    .... 

4.5 

2    7  26.059 

+ 

3.1747 

+ 

8  21   14.37 

17.017 

•  4  Ur8»  Minoris    .    8.  P. 

1 

4.9 

2    9  15.481 

0.3149 

+  101  57  32.47 

16.905  , 

*  r  Triangali  . 

4.3 

2  11     4.266 

+ 

3.5596 

+ 

33  21  41  87 

^    16.899 

•07  Oeti    .... 

5.6 

2  11  44.716 

9.9896 

6  M  22.53 

16.790 

•  »  Hydri 

4.2 

2  19  52.893 

1.0564 

^ 

69     8  13.71 

16.445 

1  Gassiopeias 

4.6 

2  20  24.482 

4.8695 

+ 

66  55  4H.30 

16.410 

{•Oeti    .... 

4.5 

2  22  84.559 

+ 

3.IH44 

f 

7  59  21.17 

4-    16.979  1 

*4yyrwit  richi  Meaaaioui  of  aUn  m*rked  vlih  an  Mt^riiik  arc  tiv^n  titUT  Uoaa  ol  aUttdanl  aiara. 
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FIXED  STARS,  1895. 


MEAN  PLA0E8  FOR  1895.0.    (January  0*.0— 0^.109,  Wasbiugton.) 

Niune  of  SUr. 

tade. 

4.5 

Rlffbt  Aieeiiaion. 

Annnal 
VmIaUoii. 

Deettnatioo. 

Aii]i«al 

5  Urese  Minoris     .     S.  P. 

h      m       ■ 

2  27  44.866 

^^ 

0.1836 

-f  103'' 50  I4'21 

-f- 

16.012 

•  11  Hydri 

5.3 

2  33  53.404 

— 

1.4209 

-  79  34     1.82 

15.€88, 

•  ^  Oeti    .        .        .        • 

4.1 

2  34     6.034 

+ 

3.0732 

-     0    7  29.20 

15.681  . 

•  e  Persei 

4.2 

2  37     1.624 

4.0726 

-f  48  47     2.66 

15.437 

Y  Oeti    •       •       •        • 

3.6 

2  37  51.544 

3.1038 

-f     2  47  35.21 

15.323 

•  a  Arietis       .        • 

5.5 

2  45  41.685 

+ 

3.3053 

-f   14  38  56.77 

+ 

14.991 

p  UreaBMinoris     .     8.  P. 

2.2 

2  51     0.686 

— 

0.2254 

-f  105  24  55.55 

14.790 

•  47  Gephei  (H.) 

5.7 

2  52     7.508 

+ 

7.7472 

4-  79    0  11.56 

14.654 

*  c  Arietis 

4.6 

2  53  12.436 

3.4220 

+  20  55  13.09 

14.587 

a  Geti    .... 

2.6 

2  56  47.393 

3.1309 

+     3  40  39.34 

14.991 

•  ?  Persei  (Algol)  (var.)  . 

2.3 

3     1  20.118 

+ 

3.8857 

-f  40  33    2.85 

-h 

14.096 

48  Gephei  (U.) 

5.5 

3     6  59.787 

7.4267 

+  77  20  54.52 

13.687 

C  Arietis 

4.6 

3    8  51.914 

3.4403 

+  20  39  18.33 

13.536  ; 

a  Persei 

1.9 

3  16  49.556 

+ 

4.2602 

+  49  29  13.73 

13.067 

•   c  Uydri 

5.7 

3  18  34.707 

— 

1.5874 

-  77  46  18.26 

13.035 

•  p  Octantis     .        .     8.  P. 

5.7 

3  19     5.969 

4-  13.0652 

-.  95  53    8  19 

+ 

19.907 

/^UrsaBMinoris     .     8.  P. 

3.2 

3  20  53.754 

— 

0.1295 

+ 107  47  32.60 

19.819 

•  /  Tauri .        .        •        . 

4.3 

3  25     4.490 

+ 

3.3057 

+   12  34  36.18 

19.543 

c  EridaDi 

3.7 

3  27  58.979 

2.8239 

-     9  48  49.08 

19.376 

d  Persei 

3.1 

3  35  26.907 

4.2523 

4-  47  27    5.15 

11.783 

•  r  Gamelopardalis  (H.) . 

4.6 

3  39  16.337 

+ 

6.2473 

-h  71     0  29.63 

+ 

11.504 

Ti  Tauri. 

3.1 

3  41   14.497 

3.5578 

-h  23  46  48.50 

11.357 

C  Persei 

3.0 

3  47  31.859 

+ 

3.7614 

4.  31  34  16.98 

10.996 

:  Ursaei  Minoris    .     8.  P. 

4.6 

3  47  48.715 

-» 

2.2403 

4-101  52  57.42 

10.936 

•  r  Hydri 

3.3 

3  48  51.788 

— 

0.9907 

-  74  33  38.32 

10.988 

•  s  Persei 

3.0 

3  50  48.346 

+ 

4.0115 

-h  89  42  22.09 

+ 

10.696 

r  Eridani 

3.0 

3  53     7.864 

2.7988 

-   13  48  26.77 

10.497 

•A' Tauri. 

4.6 

3  58  29.238 

3.5408 

+  21  47  40.18 

10.059 

•  c  Persei 

4.3 

4     1     2.260 

4.3391 

-h  47  25  54.37 

9.910 

Oroombr.  23-20    .     8.  P. 

5.5 

4     6     1.888 

0.1420 

-fill  54  47.35 

9.497 

*  o^Eridaui 

4.2 

4     6  44.386 

+ 

2.9271 

-     7     6  41.98 

+ 

9.596 

r  Tauri .... 

3.8 

4  13  49.055 

-h 

3.4096 

-h   15  22  25.81 

8.934 

•  71  Ursflh  Minoris     .     8.  P. 

5.0 

4  20  34.408 



I.8I0I 

-1-104     0    9.87 

8.175  1 

c  Tauri .... 

3.6 

4  22  29.078 

+ 

3.4981 

4.   18  56  50.03 

8.933  ; 

71  Draconis    .        •     8.P. 

2.0 

4  22  34.290 

+ 

0.8074 

-f  118  14  53.42 

8.916 

*  d  Mensse 

5.6 

4  25     4.850 

^.B 

4.2085 

-  80  27  36.95 

+ 

8.075  ; 

•m  Persei 

6.0 

4  26     1.602 

+ 

4.2116 

-f  42  50  20.75 

7.974 

A  Draconis    .        .     8.P. 

5.0 

4  28  11.507 

0.1327 

-hill     0  17.66 

7.799  ■ 

a  Tauri  (Aldebaran) 

1.0 

4  29  53.702 

+ 

3.4380 

-f    16  17  52.53 

7.491 : 

•  r  Tauri .... 

4.5 

4  35  56.537 

3.5960 

+  22  45  18.54 

7.159 

a  Gamelopardalis. 

4.4 

4  43  36.452 

+ 

5.9288 

-f  66    9  49.55 

4- 

6.559 

•  i  Tauri .... 

5.2 

4  45  13.875 

3.5059 

-f   18  39  38.71 

6.381 

e  Aurigse 

2.8 

4  50     9.321 

3.9014 

+  82  59  58.28 

5.996 

•  C  Aurigae 

3.9 

4  55     8  271 

+ 

4.1861 

-h  40  55  20.11 

5.594 

c  Ursae  Minoris     .     8.  P. 

4.5 

4  56  44.000 

6.3142 

4.  97  47  26.10 

5.468 

II  Orionis 

4.7 

4  58  34.102 

+ 

3.4248 

-h   15  15  27.11 

4- 

5.279 

•  p  Eridani 

2.9 

5     2  41.258 

2.9487 

-     5  13  20.48 

4.904 

a  Anrigae  {Oapella) 

0.1 

5     8  55.916 

4.4256 

-h  45  53  26.76 

3.997 

/9  Orionis  (Rigel)   . 

0.3 

5     9  29.484 

2.8816 

-     8  19  23.48 

4.373 

T  Orionis 

38 

5  12  30.471 

-h 

2.9129 

-     6  57  29.80 

-h 

4.114 

*  Appsrent  ri|cht  tMcenifiouin  ot  ntars  luark^d  with  an  aaterisk  aro  given  after  thoMof  ttaikUrd  iters. 


FIXED  STARS.  1895. 


295 


MEAN  PLACES  FOE  1895.0.    (January  (y«.0-0*.109,  Waahiugto 

u.) 

Kame  of  SUr. 

tode. 

Right  AaoensioB. 

AnnnAl 
Variation. 

■ 
+   3.7897 

DeoUnation. 

Annnal 
Variatkw. 

fi  Tanri. 

1.8 

5  19  39*243 

+  28  3l'    6.'21 

+     3.332 

1 

Groombridge  9G6 

64 

5  25  41.570 

6.0047 

+  74  58  24.91 

3.010 

•  /  AarigsB 

50 

5  25  53.704 

3.9054 

+  32    6  51.76 

2.993 

d  Ononis  (t^ar.)     • 

2.3 

5  26  38.527 

3.0636 

-     0  22  37.75 

2.904 

a  Leporis 

2.7 

5  28    5.942 

2.6449 

-   17  53  51.66 

2.782 

1 

•      Groombridge  944 

6.4 

5  28  21.697 

+  18.6860 

+  85    8  86.75 

+     2.773 

1 

c  Orionis 

1.8 

5  30  53.105 

3.04% 

-     1   16    9.24 

2.541 

a  Colatnbse   . 

2.7 

5  35  50.876 

+   8.1739 

-  34    7  49.30 

2.064 

m  Draoonis    . 

8>. 

4.9 

5  37  34.035 

—   0.3532 

+  111  11  86.87 

1.636 

*  «  OrionU 

2.3 

5  42  46.565 

+  2.8450 

-     9  42  25.86 

1.609 

^1  Draoonis    • 

8.  P. 

4.8 

5  43  48.285 

—    1.0780 

+  107  47  59.22 

+     1.689 

1 

1 

*  V  Aorigffi 

4.1 

5  44  12.691 

+   4.1546 

+  89    7     2.64 

1.416 

1 

*  a  Dorados 

4.4 

5  44  35.279 

0.1052 

-  65  46  29.57 

1.327 

a  Ononis  (var.)     . 

0.9 

5  49  29.220 

3.2472 

+     7  23  13.82 

0.927 

*  fi  Aung® 

2.0 

5  51  49.620 

4.4019 

+  44  56  10.58 

0.705 

.  •  e  Aurigffi 

2.9 

5  52  33.716 

+   4.0922 

+  37  12  17.54 

+     0.562 

1     y  Ononis 

4.5 

6     1  34.681 

-1-   3.4275 

+   14  46  50.36 

—     0.168 

a  UrsffiMinoris     • 

s.'p. 

4.4 

6    6  10.278 

—  19.4780 

+  98  23  14.93 

0.591 

»  OameIopardali8(H.)  • 

4.7 

6    7  16.289 

+   6.6  IC9 

+  69  21  21.93 

0.754 

*  1}  Oeminorani 

3.5 

6    8  32.413 

3.6228 

+  22  32  12.99 

0.764 

p.  Gominomm 

3.2 

6  16  36.531 

+   3.6:114 

+  22  34     1.50 

—      1.574 

•  ^'Anrig£B 

5.1 

6  16  48.748 

4.6262 

+  49  20  27.79 

1.481 

a  Argts  {Canopus) 

-0.8 

6  21  37.339 

1.3305 

-  52  38  18.05 

1.880 

*  V  Oeroinorum 

4.2 

6  22  43.705 

+   3.5630 

+  20  16  41.67 

2.008 

•  /  Draoonis    . 

s.'p 

• 

53 

6  22  56.936 

—    I.OdOI 

+  107  18  46.37 

1.630 

Y  Oeminornro 

2.0 

6  31  38.778 

-f  3.4672 

+   16  29  18.93 

—     2.808 

*  c  Oeminomm 

3.2 

6  37  28.313 

3.6932 

+  25  14    5.26 

3.278 

•  ^'^Aurigee 

5.4 

6  39  10.220 

4.3285 

+  43  40  53.50 

3.263 

t  a  Cani8Majoris(/Smii«) 

-1.4 

6  40  31.276 

2.6436 

^   16  84  20.34 

4.734 

*  0  Oominorum 

3.7 

6  45  52.173 

4    3.9601 

+  84     5  15.54 

4.019 

*  C  MenscB 

5.6 

6  48  47.027 

—   4.9109 

-  80  42  10.29 

—     4.155 

60  Draconis    . 

S.P. 

5.6 

6  49  45.509 

—    1.91 11 

+  104  41  23.90 

4.394 

51  Gephei(H.) 
c  Oanis  M^joris    . 

5.3 

6  51   14.440 

+  29.7665 

+  87  12  43.18 

4.484  1 

1.5 

6  54  29.978 

2.3578 

-  28  49  46.20 

4.rJ6 

*  C  Oeminomm  (var.) 

4.0 

6  57  52.934 

3.5621 

+  20  43  26.13 

5.029 

d  Ganis  Miyoris    • 

1.9 

7     4    7.308 

+   2.4:i8U 

-  26  13  35.69 

—     6.62H 

*6n  AnrigflB 

5.2 

7     4  26.044 

4.1358 

+  39  29  29.98 

5.545 

**i5  Camdopardalis . 

5.3 

7     8  59.373 

+  12.9314 

+  82  36  46-78 

5.978 

•  f  Yolantis  (var.)  . 

3.9 

7     9  38.116 

—   0.4954 

—  70  19  43.88 

6.021 

a  Draoonis    . 

8.'P. 

3.1 

7  12  31.883 

+   0.0282 

+  112  31  23.43 

6.327. 

a  Oeminomm 

3.5 

7  13  51.159 

+    3.5875 

+  22  10  31.25 

—     6.366 

r  Draconis 

S.*P. 

4.5 

7  17  34.427 

—    1.1202 

+ 106  50  22.29 

6.767 

Piazzi  vii,  67 

5.7 

7  19^7.469 

+   6.2939 

+  68  40  46.98 

6.892 

*  ^  Canis  Biinoris    . 

3.1 

7  21  27.452 

3.2595 

+     8  30    2.06 

7.015 

a* Oeminomm  (Castor) , 

1.9 

7  27  54.122 

+   3.8377 

+   32    7     7.30 

7.581  , 

I  UrsieMinoris 

8.  P. 

6.5 

7  28    6.432 

—  6G.4580 

+   91     1  20.69 

—     7.629 

t  a  Canis  Min.  (Procyon) . 

0.5 

7  33  48.338 

+   3.1432 

+     5  29  37.73 

,            9.016 

^  Oeminomm  (Pollux) . 

1.2 

7  38  53.491 

3.6785 

+  28  16  46.29 

8.443 

*96  Lyncis 

• 

5.8 

7  47     4.035 

4.3864 

+  47  50  10.80 

9.061 

f  Oeminomm 

• 

5.0 

7  47     4.321 

+    3.67112 

+  27     2   11.57 

—     9.066 

*  Ap^armit  riglit  aaoeoaiooa  of  atara  niark«Ml  with  aa  aaterlak  are  ctT#n  altf  r  th<»M*  of  ataadant  atara. 
t  pWlodle  eorreotioaa  Kir«fi  in  tba  Appendlv  arv  atUl  to  bf  %pfH^  to  th«  pualtiona  of  Slrin*  and  Prorj 
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MEAN  PLAGES  FOB  1895.0.    (January  0^.0-0^.109,  WashiDgton.) 

HsBM  of  Star.. 

MafTBi. 
tode. 

Biirlit  Awension. 

1      Amiml 
,    Tanfttkm. 

DediMitioa. 

*      Gioombrldge  1374 

5.6 

h      m       • 

7  47  87.307 

1 

7.2757 

-h  74  1  f  52.34 

\    —      9J^ 

c  Draconifl    .        .     S.  P. 

3.9 

7  48  81.552 

— 

0.1817 

+  109  59  58.12 

9.172 

•  w'Cancii 

6.0 

7  54  34.736 

'  + 

3.6365 

+  26  40  48.43 

9.0M 

3  Ur8SBMajoris(U.)     . 

5.5 

8    2  22.059 

1 
1 

6.0423 

+  68  46  57.6d 

IO.i93 

I     15  ATghB{p)    . 

3.1 

8    3    4.342 

2.5645 

-  24    0    6.34 

I0.9IS 

•  rCaacri 

4.8 

8    6  11.428 

+ 

3.4459 

+   17  57  49.06 

—    10,627 

•  fi  Oancri 

3.6 

8  10  49.272 

+ 

3.2561 

+     9  30  31.74 

10:679 

«  Oephel  ipr.)       .     8.  P. 

4.4 

8  12  25.316 

— 

1.9324 

+  102  36  17.48 

JO.980 

^•30  Monocerotis 

3.9 

8  20  24.822 

+ 

2.9998 

-     3  33  50.31 

11.906 

*  9  Ohamseleontis    . 

4.6 

8  23  47.042 

1.7194 

-  77     8  44.26 

11.74^ 

17  Cancri 

5.4 

8  26  38.284 

+ 

3.4776 

+  20  47  51.39 

—    12.026 

Oroombr.  3241     .     8.  P. 

6.5 

8  SO  27.551 

6.2237 

+  107  49  26.56 

12.219 

1*  ff  Uydrffi 

4.5 

8  33  16.316 

+ 

3.1456 

+     3  42  35.38 

12.494 

•  r  Cancri 

4.9 

8  37  12.632 

3.4797 

+  21  50  45.06 

12.746 

s  Hydrse 

3.5 

8  41  12.977 

3.1814 

+     6  48  13.80 

13.024 

•  tf*  Cancri  (f^enn)    . 
(  UrsaBMaioriB 
12  Year  Oat.  1879     8.  P. 

5.5 

8  47  50.344 

+ 

3.6722 

+  30  58  36.62 

—    13.429 

3.3 

8  52     1.126 

+ 

4.1309 

+  48  27  13.16 

13.W8 

5.3 

8  52  20.857 

2.5666 

+  99  50  29.78 

13.668 

<r'Ur8£eHajori8     • 

5.0 

9     1     9.266 

+ 

6.3474 

+  67  33  3830 

14.S06 

K  Cancri 

5.1 

9    2    3.668 

3.2553 

+   11     5  26.37 

14.309 

•  €  Hydrad 

4.0 

9    8  54.139 

+ 

3.12.')8 

+     2  45  25.27 

—    I5.0K 

•  /9  ArgCls 

a.o 

9  12    2.796 

0.6758 

-  69  17    4.87 

14.809; 

t  AvgtiB 

2.6 

9  14  16.580 

1.6010 

-  68  50    3.60 

15.006 

•  d  Lyncis 

3.3 

9  14  39.491 

3.6676 

+  34  50  10.29 

15.046 

a  Cephei       .        .     8.  P. 

2.6 

9  16    4.438 

1.4362 

+  117  51  33.66 

15.182; 

1  Draconis  (H.)    • 

4.5 

9  22    6.642 

+ 

8.9558 

+  81  47  24.54 

—    15.498! 

a  HydraB 

2.1 

9  22  26.670 

2.9490 

-     8  12  13.10 

15.466 

d  UrsaeiMaoris     • 

4.8 

9  25  11.702 

5.3915 

+  70  17  29.44 

15.589; 

0  UrsaB Maoris     . 

3.2 

9  25  49.994 

4.0381 

+  52     9  20.18 

16.238 

/9  Cephei  (pr.)       .     8.  P. 

3.4 

9  27  18.270 

0.7922 

+  109  54     1.13 

15.760 , 

*  10  Leonis  Minoris  • 

4.7 

9  27  47.538 

+ 

3.6924 

+  36  51  49.06 

—    15.801  ' 

•  0  Leonis 

8.8 

9  35  32.816 

+ 

3.2064 

+   10  22  11.45 

16.239 

*  C  Chamasleontis    . 

5.2 

9  36  58.620 

1 .5785 

-  80  28  10.39 

r6.2?9 

c  Leonis 

3.2 

9  39  53.504 

+ 

3.4141 

+  24  15  27.12 

16.449 , 

11  Cephei       .        .     8.P. 

4.8 

9  40  23.134 

0.8995 

+  109  10  19.25 

16.543 

pt  Leonis 

4.0 

9  46  47.548 

+ 

3.4211 

+  26  30    4.91 

—    16.812; 

*  19  Leonis  Minoris  . 

5.2 

9  51   15.276 

3.6933 

+  41  33  20.00 

16.978 

79  Draconis    .        •     8.  P. 

6.6 

9  51  33.275 

0.7265 

+  106  47  39.87 

17.0IC 

•  n  Leonis 

5.0 

9  54  39.899 

3.1739 

+     8  82  52.30 

17.154 

a  Leonis  (Regiilus) 

1.3 

10    2  46.830 

3.2000 

+  12  28  48.96 

17.487 

32  UrsaBMajorls     • 

5.7 

10  10  24.533 

+ 

4.4144 

+  65  37  54.61 

—    17.828 

•  X  UrsaB  Majoris     . 

3.6 

10  10  45.874 

3.6375 

+  43  26  17.77 

17.887  j 

7^  Leonis 

2.6 

10  14  11.042 

3.3140 

+  20  22  21.30 

16.098 

•  fi  Hydras 

4.1 

10  21     0.775 

2.9009 

-  16  18    2.58 

18.320 

*  fi  Leonis  Minoris  . 

4.3 

10  21  48.748 

3.4849 

+  87  14  48.79 

18.327 

•  0  Antlise 

4,5 

10  22  20.774 

+ 

2.7397 

-  30  32    0.92 

—    ia227 

9  Draconis  (U.)    . 

5.0 

10  26  10.637 

5.2475 

+  76  15  13.09 

ia4i9 

P  Leonis 

4.0 

10  27  17.004 

3.1637 

+     9  50  48  37 

18.443 

826  Cephei  (B.)         .     8.  P. 

6.7 

10  30  26.918 

1.0755      +104    18  62.99 

18.53^ 

•  fi  OctanHs     .        .     8.  P. 

4.4 

10  35  18.812 

+ 

6.4485     —    98     4      6.14 

—   18.701 ; 

Apparent  right  MG«Diioo8  of  stars  marked  witii  an  aatniak  are  gtreo  after  those  of  standard  atarn. 
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MEAN  PLACES  POE  1896.0.    (January  0*.0-(>*.l09,  Waabiugrton.) 

NMneorSUr. 

VflLffBl. 

tode. 

1 

5.1 

Rlf  ht  Aic«ii«loB. 

Annaal 
VftriaUon. 

DeeUimUoa. 

Annnal 
VMriatloa. 

^41   Leoois  Minoris  • 

h      in        • 

10  37  42.435 

+    3.%99 

+  2S44  16.98 

—    18.748 

;       w  Argfis  (var.) 
1  LeoDifl 

1-6 

10  40  59.161 

8.3147 

-  59    7  57.07 

18.876 

5.3 

10  43  44.336 

3.1581 

-h    11     6    2.54 

18.981 

1  *    ^  CbamffileoiitlR    • 

4.7 

10  44  48.063 

0.63126 

-  79  59  11.93 

18.983 

1         «  Cepbei       .        .     B.P. 

3.6 

10  45  56.414 

8.1*231 

-f  114  21     6.96 

18.888 

*  46  Leonis  Minoris  . 

3.9 

10  47  26.403 

+   3.3681 

-f  34  46  51.99 

—    19.804! 

,  •        Groombridge  I706 

6.3 

10  51  33.145 

4.9588 

+  78  19  57.53 

19.163 

II      a  UreieM^joris     • 

2.0 

10  57  14.865 

-h   3.7430 

-f  62  19    4.15 

19.378 

1  •  17  OctantiR    . 

6.1 

11     0    3.818 

—   0.8311 

-  84     1  44.65 

19.371 

'   •  p"  Leonis 

6.2 

11     1  32.759 

+   3.0619 

+     2  31  31.58 

19.494 

•  #  UrsaB  M^Joris     . 

3.2 

11     8  45.634 

+   3.3913 

-h  45    4    4.07 

—    19.611 

d  Leonis 

2.7 

11     8  31.490 

3.1975 

+  21     5  55.97 

19.691 

•   V  UrsseM^joris 

3.7 

1112  48.639 

3.8564 

-f-  33  40    2.19 

19.578 

8  Orateris     • 

3.9 

11    14     5.476 

8.9967 

-   14  12  37.98 

19.469 ! 

0  Depbei       .        .     S.P. 

5.1 

11   14  18.893 

8.4463 

-f  112  27  46.41 

19.673  1 

r  Leonis 

5.1 

11  22  82.244 

+    3.0860 

+     3  26    3  95 

—    19.807 

'      I  Draoonis    • 

4.0 

11  25  10.088          3.6153 

+  69  54  37.94 

19.848 

•  5  HyAtm 

8.8 

11  27  50.199 

8.9439 

-  31   16  86.39 

19.889 

u  Leonis 

4.4 

11  31  34.359 

3.0713 

-^     0  14  38.91 

19.863 

r  Cepbei       .       .    8.P. 

3.5 

11  35    2.053 

8.41 94; 

+  102  57  13.65 

80.077 

•  X  Ur88BM%}ori8 

8.9 

11  40  30.424 

+   3.1884 

+  48  21  41.45 

—    19.964 

ft  Leonis 

2.2 

11  43  42.250 

3.06:)6 

+    15    9  32.25 

80.181 

r  UrsaBM^Joris 

2.4 

11  48  18.566 

3.1794 

-f  54  16  42.32 

80.088 

Oroombr.4i«3          B.P. 

7.0 

11  49  43.549 

8.8708 

+ 106  10  26.52 

80.083 

•  It  Yirginis 

4.6 

11  55  29.504 

3.07G0 

+     7  11  58.65 

80.088 

0  Virginia     . 

4.3 

11  59  51.627 

+   3.0574 

+     9  18  58.06 

—   80.015 

•  «  Corvi .... 

3.2 

12    4  43.450 

3.0837 

-  22     2     8.81 

80.049 

4  Draoonis  (H.)     . 

5.1 

12     7  17.202 

8.8798 

+  78  11  58.87 

80.081  1 

r  Corvi .... 

2.7 

12  10  24.366 

3.0808 

-   16  57  32.28 

80.016! 

•  tl  Canam  Venatiooram . 

6.0 

12  10  51.931 

3.0808 

+   41   14  41.13 

80.064 

fi  CbanisBleontis    . 

4.5 

12  12  11.311 

•f    3.4103 

-  78  48  44.88 

—   80.001 

*  6  Ursa^  Minoris     . 

6.2 

12  14  21.315 

0.8110 

-h  88  16  55.71 

19.940 

Tj  Virginis     . 

4.0 

12  14  32.043 

3.0688 

-     0    5    0.12 

80.040 

a'Cruois 

0.9 

12  20  45  508 

3.8990 

-  62  31     1.74 

80.011 

♦  a«Corvi. 

3.1 

12  24  26.004 

3.1038 

-   15  55  50.42 

80.088 

*  p  Canam  Yenaticoram . 

4.4 

12  28  45.412 

+   8.8584 

+  41  55  40.62 

—    19.618 

fi  Corvi .... 

2.8 

12  28  52.258 

3.1485 

-  22  48  58.07 

19.960 

c  Draoonis    . 

3.8 

12  29     0.176 

8.5H8!» 

+  70  22     1.00 

19.887 

•  r  Virginis  [mtan) . 

2.9 

12  36  20.402 

3.0385 

-     0  52  25.45 

19.807 

91  Cassiopeiie              S.  P. 

5.7 

12  38  42.533 

3.8667 

+  105  85    9.19 

19.746 

•ni  Com te  Berenices 

5.1 

12  46  85.175 

-f   8.9896 

+  28    6  42.98 

—    19.656 

3^CameIopardali8(Q.)  . 

5.2 

12  48  21.455 

0.4046 

+  88  59    0.79 

19.595' 

•  r  Cassiopeia         .     8.  P. 

2.3 

12  50  22.186 

3.58:i0 

+  119  51     7.24 

19.557 

a  Canam  Venaticorum . 

3.2 

12  51     7.035 

8.8147 

+  38  58    7.37 

19.507' 

•41  Cepbei  (H.)       .    S.P. 

4.6 

12  54  24.584 

7.3115 

+  94  18  22.51 

19.490! 

*  ^  Maso8B 

3.8 

12  55     3.938 

+   4.1980 

-  70  58  55.48 

—    19.468 

•  r  Virginis 

3.1 

12  56  57.043 

8.9rt80 

+   11  31  24.55 

19.411  , 

0  Vii^nts 

4.6 

13     4  30.756 

3.1016 

—     4  58  42.46 

19.305 

*90  Cannm  Yenaticoram . 

4.7 

13  12  50.080 

8.6WM) 

+  41     7  31.34 

19.088 

a  V!rgini8X«5piwi) . 

1.1 

13  19  89.637     +  rt.iwa 

-    10  36  47.83 

—    H.«)l| 

"  ApparMit  right  Moentiona  of  utara  ro*rkMl  with  an  •■t^riak  are  t^^r>n  aA«r  thoM  of  sUDdArd  star*. 
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1 1 

MEAN  PLACES  FOB  1895.0.    (January  0^.0— (H.  109,  Waahinsrton.) 

Kam*  of  Star. 

Manl- 
taae. 

Right  Aaeenskm. 

▼ariatkm. 

I>eelfaatlo^ 

Anaoal 

a  Ure.  Min.  (Polaris)  8.  P. 

2.2 

h     »       • 

13  20  30.074 

+  94.2555 

+   9\    15     7''32 

- 

38  Oa88iopei»         .     8.  P. 

5.9 

13  23  24.839 

4.3859 

-f  110  16  33.38 

18,669 

•  «  Octantis     . 

5.4 

13  23  59.588 

8.8298 

--  85  14  51.29 

i8.:a 

C  \irgini8 

3.6 

13  29  20.542 

3.0535 

-     0    3  32.48 

18.5ft} 

•       B.  A.  0.4536        • 

5.0 

13  30    6.479 

9.6818 

+  37  43  13.13 

18530 

••1  Virginis 

5.4 

13  36    6.035 

+   3.1438 

-     8  10  22.98 

—  ia«9 

ij  VnsdMajonB     • 

1.9 

13  43  24.266 

9.3707 

-f  49  50  14.07 

l&OId 

ij  Bootis 

2.8 

13  49  41.121 

9.8567 

+    18  55  26.81 

laiao 

50  Caasiopeiae        .     8.  P. 

4.1 

13  54  27.926 

5.0916 

-f  108     5  12.92 

I7.GK 

*  $  Apodis 

Var. 

13  55    6.253 

5.6909 

-  76  17  21.40 

I7.57# 

fi  Oentauri    • 

0.7 

13  56  24.554 

+   4.1894 

-  59  51  59.22 

—    17.574 

•  X  Hydrffi 

3.6 

14    0  23.417 

3.4091 

-  26  10  32.15 

17.349 

a  Draoonis    . 

3.7 

14     1  32.850 

1.6910 

-f  64  52  39.23 

17.992 

;  •  d  Bootis 

4.8 

14     5  36.668 

9.7386 

+  25  35  20.53 

17.1ft; 

,•  s  VirgiDLB     . 

4,2 

14    7  17.658 

+   3.1945 

-     9  47    5.90 

16,914 

*  4  UnunMiDoris    . 

4.9 

14     9  15.431 

—   0.3149 

+  78    2  27.53 

—    I6JI05 

*  d  Octantis 

5.0 

14  10    6.386 

+   9.0335 

-  83  11   10.72 

16316 

a  Bootis  (Arcturus) 

0.2 

14  10  52.329 

9.7351 

+   19  43  44.71 

is,tgn 

*  X  Bootis 

4.3 

14  12  23.521 

9.9895 

-f  46  34  13.55 

16.60' 

•  i  Virginis     . 

4.7 

14  13  25.659 

3.9387 

-   12  53  15.98 

16,715 

t  CassiopeisB        .     S.  P. 

4.6 

14  20  24.482 

+   4.8695 

-f  113    4  11.70 

—    16.4(0 

0  Bootis 

4.1 

14  21  37.405 

9.0441 

+  52  20    9.72 

16.759 

P  Bootis 

3.6 

14  27  18.363 

-f   9.5876 

+  30  49  56.21 

15.948 

5  UrssD  Minoris 

4.5 

14  27  44.866 

—   0.1836 

+  76    9  45.79 

16.019 

a  Centanri  (mean) . 

-0.1 

14  32  28.053 

-1-    4.0.185 

-  60  24    6.66 

15.038 

•  fi  Hydri         .        .     S.  P. 

5.3 

14  33  53.404 

—    1.4909 

—  100  25  58.18 

—    I5.6B8 

*  a  ApodiH 

4.1 

14  34  49.712 

-f    7.9178 

-.  78  35  55.61 

15.649* 

•33  Bootis 

5.3 

14  34  55.779 

9.9349 

+  44  51  26.90 

15,700 

c  Bootis 

2.6 

14  40  24.149 

9.C914 

+  27  31     0.77 

15.336! 

a'Librse 

2.9 

14  45    4.113 

+    3.3104 

--   15  36  19.33 

15.15;; 

fi  UrssB  Hinoris    . 

2.2 

14  51     0.686 

—   0.9954 

-4-  74  35     4.45 

—    14.790 

•47  Cephei(H.)        .     8.  P. 

5.7 

14  52     7.508 

+   7.7479 

-h  100  59  48  44 

14.654. 

•  r  8corpii 

3.4 

14  57  55.410 

3.5039 

-  24  52    8.95 

1 4.337  < 

fi  Bootis 

3.7 

14  57  59.478 

9.9601 

+  40  48  16.83 

14.348  i 

48  Cephei  (H.)        .     8.  P. 

5.5 

15     6  59.787 

7.4967 

+  102  39     5.48 

13.687' 

•  d  Bootis 

3.5 

15  11   16.231 

-h   9.4909 

+  33  42  24.33 

—    13.570 

1     fi  LibrsB 

2.9 

15  11  21.365 

3.9994 

-     8  59  43.51 

13.490 

•  p  Octantis     . 

5.7 

15  19     5.977 

13.0559 

-  84    6  51.81 

19,907 

.     ;c>  Bootis 

4.5 

15  20  31.449 

-f   9.9663 

+  37  44  43.88 

19.766 1 

1     /^  UrsaB  Minoris    . 

1 

3.2 

15  20  53.754 

—   0.1995 

+  72  12  27.40 

I9.8P^| 

*  fi  CoronsB  Borealis 

3.9 

15  23  30.033 

+   9.4759 

+  29  28    3.20 

—    19.560  j 

a  CoronsB  Borealis 

2.3 

15  30  14.552 

9,5394 

+  27    4     5.15 

19.9901 

a  8erpentis   . 

2.7 

15  39     5.746 

9.9590 

+     6  45  21.52 

11.539 

•  r  Camelop.  (H.)    ,     8.  P. 

4.6 

15  39  16.337 

6.9473 

+  108  59  30.37 

11.504 

c  8erpentis   . 

3.7 

15  45  34.905 

+   9.9875 

+     4  47  38.29 

11.030. 

C  Uraae  Minoris     . 

4.6 

15  47  48.715 

—   9,9403 

+  78     7    2.58 

—    10.936 

t  C3oroD2e  Borealis 

4.1 

15  53  14.492 

+  9.48:u 

+  27  10  55,22 

I0.ri96 

d  8corpii 

2.6 

15  54     7.459 

3,53<>6 

-  22  19  21.62 

10.505 

'     /5«Scorpii 

2.9 

15  59  19.878 

3.4816 

-   19  31     4.55 

iaii6 

•  'J'  Apodis 

4.9 

16     4  39.655 

4-    8.7933 

-  78  25  49.14 

—     9.671; 

*A|ipar«ni  right  MCfumionn  of  atan  marked  with  tax  aatorisk  are  giTen  after  tbfMe  of  i^aadard  atan. 
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MPiAIiT  PLACES  FOE  1895.0.    (January  0*.0-0*.109,  Waghingto 

Q.) 

Hua«  of  Star. 

tadr 

Right  AMeBAioa. 

A  niinftl 
YftriAtion. 

DeeliaftUoB. 

AdbiiaI 
▼arUtioB. 

•   ^  Hercolis 

4.2 

h      m       ■ 

16    5  27.440 

+ 

1.8816 

-h  45*"  12'  36.88 

—     9.569 

GFOoinbridge9320 

5.5 

16     6     1.888 

0.1420 

+  68    5  12.65 

9.497  : 

a  Ophiuohi   . 

2.8 

16    8  50.562 

3.1401 

-     3  25  25.64 

9.492 

*    tf  GoroDfiB  BorealiB  (mean) 

5.3 

16  10  44.717 

3.2449 

+  34    7  29.90 

9.241 

T  HercuUs    . 

3.9 

16  16  35.094 

1.8013 

+  46  33  47.87 

8.722 

•   Y  Apodis 

4.0 

16  17  21.582 

+ 

9.0819 

-  78  39  38.74 

—     8.684 

•   17   UrsieMinoris    . 

5.0 

16  20  34.408 

— 

1.8101 

+  75  59  50.13 

8.175 

yi  DraooDis    . 

2.8 

16  22  34.290 

+ 

0.8074 

+  61  45    6.58 

8.216 

<z  Soorpii  (Antare») 

1.2 

16  22  58.120 

3.6710 

->  26  11  55.66 

8.276 

/9  Hercolifi 

2.8 

16  25  42.364 

+ 

2.5777 

-f  21  43    6.76 

8.038 

1 

A  DracoDis    . 

5.0 

16  28  11.507 

_ 

0.1327 

+  68  59  42.34 

—     7.799 

C  Ophiachi    . 

2.8 

16  31  22.599 

+ 

3.2995 

-  10  21   15.28 

7.541 

a  Triangali  Aastralis  . 

2.2 

16  37  32.908 

6.3086 

-  68  50    3.32 

•    7.109 

19  HercaliB 

3.7 

16  39  17.734 

2.0540 

+  39    7  19.20 

7.006 

a  Oamelopardalis .     S.  P. 

4.4 

16  43  36.452 

5.9288 

+  113  50  10.45 

6.559 

«  Ophiachi    . 

3.4 

16  52  41.893 

+ 

2.8377 

+     9  32  18.45 

—     5.810 

c  Ursffi  Minoris    . 

4.5 

16  56  44.000 

6.3142 

+  82  12  34.90 

5.468 

d  Hercalis    . 

5.3 

16  57  43.741 

+ 

2.21 15 

+  33  43  13.53 

5.380 

•  19  Ophiuohi    . 

2.5 

17     4  21.320 

3.4374 

-.   15  35  41.15 

4.712 

a*  Hercalis  (var.)  . 

3.1 

17    9  51.573 

2.7337 

+   14  30  36.47 

4..325 

•  -K  Hercalis 

3.4 

17  11  23.419 

+ 

2.0893 

+  36  55  39.17 

—     4.213 

*  6  Ophiachi    . 

3.3 

17  15  33.620 

3.6796 

-  24  53  40.68 

3.915 

h  Ophiachi  (rar.) . 

4.4 

17  19  57.437 

3.6594 

-  24    4  42.44 

3.617 

•  a  Ar»   .... 

3.8 

17  21  37.305 

5.4030 

-.  60  35  45.92 

3.483 

Groombr.  966      .     S.  P. 

6.4 

17  25  41,570 

8.0047 

+  105     1  35.09 

3.010 

fi  Draconis    . 

3.0 

17  28     3.638 

+ 

1.3537 

+  52  22  44.45 

—     2.786 

•      OrooDibr.944      .     S.  P. 

6.4 

17  28  21.697 

18.6860 

+  94  51  23.25 

2.773 

a  Ophiachi    . 

'  2.2 

17  30    3.614 

2.7830 

+    12  38  11.65 

2.849 

*   c  HercuUs     . 

4.0 

17  36  30.183 

+ 

1.6968 

+  46    3  43.88 

2.054 

m  Draconis    . 

4.9 

17  37  34.035 

0.3532 

+  68  48  23.13 

1.636 

li  Hercalis     • 

3.5 

17  42  20.971 

+ 

2.3466 

+  27  46  55.44 

—     2.303 

^*  Draconis    . 

4.8 

17  43  48.285 

— 

1.0780 

+  72  12    0.78 

1.689 

*  $  Hercolis 

3.9 

17  52  39.085 

+ 

2.0553 

+  37  15  52.29 

0.624 

y  Draconis    . 

2.5 

17  54  10.072 

1.3917 

+  51  30    4.24 

0.540 

r*SagitUrii  . 

2.9 

17  59    3.744 

3.8517 

-  30  25  30.67 

—     0.300 

*  0  Hercniis 

3.9 

18    3  26.803    + 

2.3395 

+  28  44  58.06 

+     0.304 

a  UrssMinoris 

4.4 

18    6  10.278'  - 

19.4780 

+  86  36  45.07 

0.591 

,   w  Camelop.  (H.)    .     8.  P. 

4.7 

18    7  16.289 

+ 

6.6169 

+  110  38  88.07 

0.754 

M'Sagittarii  . 

4.1 

18    7  29.031 

3.5867 

-  21     5    9.79 

0.642 

17  Serpentis  . 

3.5 

18  15  52.588 

3.1024 

-     2  55  32.14 

0.713 

*  I  Sagittarii  . 

2.9 

18  21  29.431 

+ 

3.702(» 

-  25  28  47.03 

+      1.668 

-  *  I  Draconis    . 

5.3 

18  22  56.936 

^ 

l.OtfOl 

+  72  41   13.63 

1.630 

1  AquilflB 

4.0 

18  29  29.595 

+ 

3.2645 

-     8  19    2.68 

2.244 

♦  C  Pavonis 

4.2 

18  30  45.820 

7.0270 

-  71  31     0.80 

2.543 

a  Lyr»  ( Vega) 

0.2 

18  33  23.022 

2.0314 

+  38  41     9.24 

3.183 

\   f  Lyne  {tar,) 

3.6 

18  46  12.208 

+ 

2.2143 

+   33  14  26.51 

+      3.997 

9  Sagittarii  . 

2.3 

18  48  45.277 

+ 

3.7213 

-  26  25  36.96 

4.l.'i6 

60  Draconis    . 

5.6 

18  49  45.509 

1.91 11 

+  75  18  36.10 

4.394 

9  Octantis 

6.6 

18  51     8.993 

+  104.3640 

-  89  15  40.92 

4.420 

61  Gephei  (H.)        .     S.  P. 

5.3 

18  51    14.440'   -|-«».7666 

+  92  47  16.82 

+     4.484 

'Appanst  right  Mo«nsion»  of  tUn  niarkod  with  an  utrriak  are  given  nAer  Umm  of  rtnndnni  ■!*». 


300 


FIXED  STARS,  1895. 


MB  AN  PLACES  FOB  1895.0.    (Januitfy  0«.0-(H.109,  WashiugtOD.) 

Kmbs  of  Star. 

3.3 

ElclitAiUBriii. 

TaiiiHtn 

.  •  r  LywB  .... 

18  55    0J967 

+  9.9444 

+  32  32  44J3O 

+     4,779 

C  AqailflB 

3.1 

19    0  35.050 

2.7569 

+   13  42  26.96 

5.135 

•   i  LywB  .... 

hSt 

19    3  33.331 

2.1413 

+  35  56    8.41 

h.^ 

*95  Gamelopardalis .     B.P. 

5.3 

19    6  59.373 

I2J»I4 

+  97  23  13.22 

^^ 

d  Sagittarii  . 

5.0 

19  11  29.486 

3.5119 

-   19    8  22.34 

6.196 

a  Draconis    . 

3.1 

19  12  31.883 

+  0.0282 

+  67  28  36.57 

+     6.387 

•  B  Lywe  .... 

4.4 

19  12  43.345 

+  2.0791 

+  37  56  47.97 

6.»* 

r  Dracooia    . 

4.5 

19  17  34.427 

—    1.1202 

+  73    9  37.71 

6.7€7 

Piazzi  vii,  67       .     S.  P. 

5.7 

19  19  57.469 

+   6.2939 

+  111  19  13.02 

^m 

^  AqailsB 

3.5 

19  30  12.254 

3J»5I 

+     2  54  20.01 

tm, 

•  »  Oygni 

3.1 

19  26  29.220 

+   2.4194 

+  27  41  21.05 

+     7.3BI 

k  UrsseMinom    . 

6.5 

19  28    6.432 

—  66.4580 

+  88  58  39.31 

7.5» 

«  Aqailffi 

5.0 

19  31  14.548 

+   3.2286 

-     7  15  38.44 

7.771 

•  /9  SagittA      . 

4.5 

19  36  19.993 

2.6955 

+   17  13  57.83 

ai&5 

X  AquilsB 

2.8 

19  41  16.071 

2.6522 

+   10  21  26.89 

8.567 

•  ^  Cygni 

2.9 

19  41  41.629 

+    1.8761 

+  44  52  27.92 

+   a6^ 

a  AqaUfiB  ( AJtotr) . 

0.9 

19  45  39.625 

2.9275 

+  .  8  35  27.82 

9.2« 

•      Oroombr.  1374     .     S.P. 

5.6 

19  47  37.397 

7.2757 

+ 105  48    7.66 

9.1W 

•  e  Pavonis     . 

4.1 

19  48  26.353 

+  7.0104 

-  73  11  10.61 

9.136 

c  Draconis    . 

3.9 

19  48  31.552 

—   0.1817 

+  70    0     1.88 

9.IW 

fi  Aqai1a5 

3.9 

19  50    9.337 

+  2.9470 

+     68  40.31 

+  aTw 

•  y  Sa^ttad 

3.6 

19  54    5J262 

2.6678 

+  19  12  25.70 

9.613 

*  c  Sagittarii  . 

4.5 

19  56  12.142 

3.6941 

-  28    0    5.15 

9.756 

r  AquilflB 

5.7 

19  59    0.695 

2.9329 

+     6  58  54.01 

9.959 

3  nr8ffiMajori8(H.)  S.P. 

5.5 

20    2  22i)59 

6.0423 

+  111  13    2.35 

10.»3 

*  e  Aqnilae 

3.3 

20    5  53.206 

+  3.0970 

-     1    7  58.37 

+   10.478 

•31  Cygni 

3.9 

20  10  19.532 

1.8893 

+  46  25  22.31 

I0.d0l 

o^  CapriocMni . 

3.7 

20  12  13.742 

+   3.3316 

-   12  52  12.47 

10.938 

<  Cephei  (ft.) 

4,4 

20  12  25.316 

—    1.9324 

+  77  23  42.52 

IO.W) 

a  Pavonis 

2.1 

20  17  20.892 

+   4.7808 

-  57    4  15.87 

11.^ 

r  Cygni 

2.3 

20  18  27.706 

+  2.1538 

+  39  55  13.99 

+   11.383 

YT  Caprioomi. 

5.1 

20  21  18.708 

3.4390 

-   18  33  20.90 

iii-e 

e  Delphini 

4.0 

20  28  11.827 

+   2.8671 

+   10  56  47.70 

11061 

Orooni  bridge  324 1 

6.5 

20  30  27.551 

—   0.2237 

+  72  10  33.44 

)a.2/9 

*  a  Delphini    . 

3.9 

20  34  45.665 

+   2.7878 

+  15  32  30.00 

12.5.18 

*  ^  Pavonis 

8.4 

20  35  29.805 

+  5.4676 

-  66  34  47.96 

+   W^ 

a  Cygni 

1.4 

20  37  51.161 

2.0445 

+  44  54  18.25 

11736 

•  4'  Capricomi . 

4.3 

20  39  52.747 

3.6576 

-.  25  38  53.03 

11:11 

•  c  Cygni 

2.6 

20  41  57.778 

2.4279 

+  33  34  36.79 

11354 

Ik  Aqaarii 

4.8 

20  46  59.453 

+   3.2393 

-     9  22  38.16 

13.308 

12  Year  Catalogue,  J  879 

5.3 

20  52  20.857 

—   2.5666 

+  80    9  30i22 

+   13.668 

V  Cygni 

4.1 

20  53  15.506 

+   2.2344 

+  40  45  46.49 

11738; 

rf»  UrsflB  M^joris    .     S.  P. 

5.0 

21     1     9.266 

6.3474 

+  112  26  21.70 

14.306 ; 

61*  Cygni 

5.4 

21     2  11.379 

2.6835 

+  38  13  58.83 

17.5W 

1 

C  Cygni 

3.3 

21     8  27.994 

2.5499 

+  29  47  46.25 

Ii6^; 

•  T  Cygni 

3.8 

21  10  35.998 

+   2.3937 

+  37  35  50.09 

+   15.277 

1                     J 

a  Cepbei 

2.6 

21   16    4.438 

1.4362 

+  62    8  26.34 

\h,m\ 

1  Pegasi 

4.3 

21   17  13.794 

2.7723 

+  19  21  1894 

|5.«55 

•  C  Capricomi . 

3.8 

21  20  40.396 

3.4317 

-  22  51  58.04 

16.419 

1     1  Draconis  (H.)     .     S.P. 

4.5 

21  22    6.642 

+    8.9.'>58 

+  98  12  35.46 

4.  |6.49e 

*A|»p*reot  right  Moeiuiioiis  of  ttara  markeil  with  an  ■■t«riik  are  given  after  thoat  of  afndiri  aUn 
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MEAN  PLAGES  FOB  1895.0.    (Janiiary  0<iX)-(H.109,  Washington.) 

Name  of  Star. 

tode. 

RiXbC  Ancrnalon. 

AnBNal 
Varuitlon. 

+   6.3915 

Dodlnfttlon.- 

Aaoiul 
TwUttoa. 

d  UrweMajoris     .     S.P. 

4.6 

h      m       » 

21  25  11.702 

+ 109  42  86.56 

+ 

15.689 

fi  Aqnarii 

2.9 

21  26     1.908 

3.1613 

-     6     1  59.07 

16.678  , 

fi  Opb6i(pr.) 

3.4 

21  27  18.270 

0.79W 

+  70    5  58.87 

16.760 

^  Aqnarii 

4.8 

21  32    9.780 

3.1975 

-     8  19  80.16 

I5.9H8 

•74  Cygni 

5.0 

21  32  44.420 

2.4019 

+   39  56  29.94 

16.063 

•  i*OctantfB     . 

5.4 

21  84  47.039 

+   9.7266 

-  63  12     5.85 

+ 

16.082 

•  C  Ohamaeleontis    .     S.P. 

5.2 

21  36  58.520 

—    1.6785 

-  99  31  49.61 

16.279 

c  Pefi^ 

2.4 

21  89     1.759 

+   2.9467 

+     9  23  37.09 

16.371 

11  Cephei 

4.8 

21  40  23.134 

0.6995 

+  70  49  40.75 

16.543 

•  ^Cygni 

4.5 

21  42  54.848 

2.2137 

+  48  49  25.49 

16.654 

fx  Capricorn! . 

5.2 

21  47  34.306 

+   3.2754 

-    14    2  45.64    -f 

16.794 

•  16  Pegasi 

5.1 

21  48  17.060 

2.72HI 

+  25  25  52.06 

16.831 

79  DraooniH    • 

6.6 

21  51  33.275 

0.7265 

-h  73  12  20.13 

17.016 

a  Aqnarii 

3.0 

22    0  23.461 

3.0825 

-     0  49  47.73 

17.369 

a  Gmifl. 

1.9 

22     1  36.914 

3.8035 

-  47  28    9.42 

17.263 

•  X  Pegnsi 

4.3 

22    5  19.437 

-f-   2.6605 

+  82  39  47.29 

+ 

17.591 

39  Urse  Majoris     .     S.  P. 

5.7 

22  10  24.533 

4.4144 

+  114  22    5.39 

17.828 

d  Aqnarii 

4.4 

22  11   17.596 

3.1687 

-     6  16  21.92 

17.814  * 

•  o  Octantis     . 

6.2 

22  11  30.294 

12.9854 

-  86  30    2.59 

17.936 

•  r  Aqnarii 

4.0 

22  16  13.965 

3.1006 

-     1  54  59.11 

18.051 

w  Aqnarii 

4.6 

22  19  54.901 

•f   3.0646 

+     0  50  40.59 

+ 

18.166 

*  #  Aqnarii 

49 

22  25    5.406 

3.1753 

->   11   12  54.68 

18.329 

9  DraooDia    .        .S.P. 

5.0 

22  26  10.537 

5.2475 

+  103  44  46.91 

18.412 

•  a  LaoertsB 

3.9 

22  26  57.887 

2.4631 

+  49  44  83.28 

18.424  , 

19  Aqnarii 

4.2 

22  29  57.649 

3.0835 

-     0  89  81.19 

18.467  ■ 

9W  Cephei  (B.) 

5.7 

22  30  25.918 

+    1.0756 

+  75  41     7.01 

+ 

18.632 

*  10  Lacertce 

5.0 

22  34  32.970 

2.6873 

+  88  30  13.62 

18.678 

1  •  .'i  Octantia    . 

4.4 

22  85  18.812 

6.4485 

-  81  55  53.86 

18.701 

C  Pegaai 

3.5 

22  36  13.522 

2.9911 

+   10  16  59.77 

18.716 

*  X  Pegaai 

4.1 

22  41  28.385 

2.8856 

+  23    0  47.21 

18.882 

t  Cephei 

3.6 

22  45  56.414 

+  2.1231 

+  65  88  53.04 

+ 

18.882 

i  Aqnarii 

3.8 

22  47     8.234 

3.1324 

-     8    8  17.70 

19.063 

•      Groombr.  I706    .     S.P. 

6.3 

22  51  33.145 

4.9622 

+  101  40    2.47 

19.163 

a  Pia.  Ana.  (.FomalAaKO 
*  0  Andromedse 

1.3 

3.8 

22  51  50.903 
22  57     5.318 

3.3236 
2.750JI 

-  30  10  43.32 
+  41  45  41.45 

« 

19.001 
19.293 

a  Urste Majoris          S.P. 
a  Pegaai  {karkab) 

2.0 

22  57  14.865 

+   3.7430 

+  117  40  55.85 

+ 

19.372  ' 

2.5 

22  59  31.821 

2.9853 

+   14  38  24.96 

19.308 

*  f  Aqnarii 

4.3 

23     8  53.102 

3. 1086 

—     6  36  53.88 

19.364 

0  Cephei 

5.1 

23  14  18.893 

2.44G3 

+  67  32  13.59 

19.673 

*  r  Pegasi 

4.6 

23  15  26.363 

2.9641 

+  23    9  55.66 

19.661  j 

#  Pi^cinm 

4.3 

23  22  38.488 

+   3.0413 

+     5  48    7.50 

+ 

19.731 ; 

i  Draoonia    .        .S.P. 

4.0 

23  25  10.068 

3.6153 

+  110     5  22.06 

19.842 

*  X  Andromed» 

3.8 

23  32  25.460 

2.0237 

+  45  53  20.35 

19.475  , 

1  Piaoinm 

4.3 

23  34  32.976 

3.0843 

+     58  25.82 

19.486 

,     r  Cephei 

3.5 

23  35    2.053 

2.4196 

+  77    2  46.35 

20.077 

1 

•  *  i}  Aqnarii 

5.2 

23  38  45.384 

-1^    3.1164 

-   18  51  34.65 

+ 

19.961 

1  *  a  SonIptx)ri8  . 

4.6 

23  43  27.438 

3.1316 

—  26  42  38.63 

I9.H.'W 

;»r'Octantis    . 

5.2 

23  45  55.766 

3.6715 

—  82  36     8.62 

19.994 

Groombridge4i63 

6.6 

23  49  43.549 

2.8702 

+  73  49  33.48 

20.023 ; 

'    m  Piscinm 

4.2 

23  53  55.164 

3.0787 

+     6  16  55.08 

19.931  ' 

•33  PiKTinm 

4.7 

23  59  57.666 

+   3.07OH 

-     6  17  41.41 

+ 

20.143 

*  A^par«Bt  rlf  hi  Momuioiu  of  atan  marked  with  an  aat«riak  are  girvn  aft«r  thoa*  of  aUBdard  atan. 
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1 

1 

' 

OIBOUMPOIiAB  STABa 

, 

▲PPABEHT  PLACES  FOB  THfi  UPPER  TEAN STT  AT  WASHDrOTOK. 

1 
1 

Mmm 

S«far 
DM*. 

a  Une  Minoris. 

M€Mn 

Solsr 
DMe. 

51  Cepbei  (Hsv.) 

Salar 
DM*. 

iVram 

Minona. 

Soter 
DM*. 

XUnm 

»  M iooru 

W^ 

Biidrt 

tioa 
MwrO. 

Sf^ 

Deella*. 

jr«ra. 

RiKbt 

Dmemar 
MtrA. 

Jan. 

1 

h    m 

1  19 

+88  45 

Jan. 

6  51 

+87  12 

Jan. 

h     m 

18    5 

+86  36' 

Jan. 

19  26 

+88  58 

1 

• 

77.54 

16.4 

0.5 

s 
46.08 

50.3 

OJ) 

• 
46.55 

33.3 

0.0 

• 
37.69 

m9 

1^ 

76.50 

16.5 

1.5 

46.17 

50.6 

1.9 

46.58 

32.9 

1.0 

37.26 

35-7 

«.3 

75.50 

16.5 

9.6 

46.22 

50.9 

2.9 

46.63 

S2.6 

2.0 

36.91 

3S.J 

3.3 

74.55 

16.6 

3.5 

46.26 

61.3 

3.9 

46.67 

32.3 

3.0 

36.61 

3a.O 

4^ 

73.67 

16.7 

4.5 

46.32 

51.6 

4.9 

46.72 

32.0 

4.0 

36.32 

34.7 

5.3 

72.81 

16.7 

5.5 

46.39 

51.8 

5.9 

46.76 

31.7 

5.0 

36.03 

34.4 

6.3 

71.97 

16.8 

6.5 

46.47 

52.1 

6.9 

46.77 

31.4 

6.0 

35.71 

34.1 

7^ 

71.13 

16.9 

7.5 

46.57 

52.4 

T.9 

46.77 

31.0 

7.0 

35.35 

33J 

1 

8^ 

70.26 

17.0 

8.5 

46.69 

52.7 

8.9 

46.78 

30.7 

&0 

34.95 

1 
33.6 

9.3 

69.32 

17.1 

9.5 

46.80 

53.0 

9.9 

46.79 

30.4 

9.0 

34.54 

33.3 

10.^ 

68.35 

17.2 

10.5 

46.89 

53.4 

10.9 

46.82 

^30.0 

10.0 

34.12 

319 

11.2 

67.31 

17.3 

11.5 

46.97 

53.7 

11.9 

46.87 

'29.7 

II.O 

33.73 

32.6 

66.24 

17.4 

12.5 

47.03 

54.1 

12.9 

46.94 

29.3 

12.0 

33.39 

313 

13.2 

65.14 

17.5 

13.5 

47.06 

54.4 

13.9 

47.03 

28.9 

13.0 

33.13 

31.9 

14.2 

64.05 

17.5 

14.5 

47.03 

54.8 

14.9 

47.14 

28.6 

13.9 

Jt9e 

31.5 

15.2 

62.99 

17.5 

15.5 

47.00 

55.1 

15.9 

47.28 

28.3 

14.9 

32.87 

31.^ 

1 
16.2 

61.98 

17.5 

16.5 

46.93 

55.4 

16.9 

47.40 

23.0 

15.9 

32.85 

1 

30.8  ' 

1 

17.2 

61.00 

17.5 

17.5 

46.86 

56.7 

17.9 

47,54 

•    27.7 

16.9 

32.87 

30.5 

18.2 

60.09 

17.5 

18.5 

46.80 

56.0 

18.9 

47.67 

27.4 

17.9 

32.91 

30.^ ; 

19.2 

59.21 

17.4 

19.5 

46.76 

56.3 

19.9 

47.78 

27.1 

18.9 

32.95 

S9.9 

20.2 

58.35 

17.4 

20.4 

46.71 

56.6 

20.9 

47.89 

26.8 

19.9 

32.96 

99.6 

21.2 

57.48 

17.4 

21.4 

46.68 

56.8 

21.9 

48.00 

26.5 

20.9 

32.93 

29.3 

22.2 

56.56 

17.4 

22.4 

46.67 

57.1 

22.9 

48.12 

26.2 

21.9 

32.89 

89.0 

1 

23.2 

55.64 

17.5 

23.4 

46.64 

67.4 

23.9 

48.24 

25.9 

22.9 

32.82 

'm.y 

24^ 

54.63 

17.5 

24.4 

46.60 

57.8 

24.9 

48.39 

25.6 

23.9 

32.77 

«.< 

25.2 

53.60 

17.4 

25.4 

46.53 

58.1 

25.9 

48.54 

^.2 

24.9 

32.77 

28.1 

26.2 

52.52 

17.4 

26.4 

46.44 

58.4 

26.9 

48.73 

24.9 

25.9 

32.81 

27.7 

27.2 

51.43 

17.3 

27.4 

46.31 

i 

58.8 

27.9 

48.95 

24.6 

26.9 

32.96 

27.3 

1 

2H.2 

60.37 

17.3 

28.4 

46.15 

59.1 

28.9 

49.16 

24.3 

27.9 

33.18 

1 
27.0 

,    29.2 

49.33 

17.2 

29.4 

45.96 

59.4 

29.9 

49.40 

24.0 

28.9 

33.48 

26.6 

'   20M 

48.34 

17.1 

.10.4 

45.77 

59.7 

30.9 

49.63 

23.7 

29.9 

33.82 

86.3  1 

31.2 

47.44 

17.0 

31.4 

45.57 

60.0 

31.9 

49.86 

23.5 

30.9 

34.23 

36.0  1 

32.2 

46.58 

16.8 

32.4 

45.38 

60.3 

32.9 

50.06 

23.3 

31.9 

34.62 

25.7  1 
J 
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CIRCUMPOLAB  8TAES. 

APPARENT  PLACES  FOR  THE  UPPEE  TBAN8IT  AT  WASHINGTON. 


Feb. 
1.9 

4.9 


5.9 

«.,! 

7.9 

8.9 

9.9 
10.9 
11.9 
19.9 

13.9 
14.9 
15.1 
16.1 


17.1 
18.1 
19.1 
90.1 


91. 1 
99.1 
93.1 
94.1 

95.1 
96.1 
27.1 
98.1 


L 


a  UrMB  MinorU. 
{PeUrit.) 

Rifht 

AM«n> 

•ion. 

Declina- 
tion 
Norih. 

h     m 

1  19 

+  88  45 

■ 

46.58 

16.8 

45.76 

16.7 

44.07 

16.7 

44.16 

16.6 

43.39 

16.5 

49.43 

16.4 

41.50 

16.4 

40.53 

16.3 

30.55 

16.9 

38.57 

16.0 

37.61 

15.9 

36.71 

15.7 

35.88 

15.5 

35.10 

15.3 

34.38 

15.1 

33.68 

14.9 

33.00 

14.8 

39.31 

14.6 

31.57 

14.4 

30.80 

14.3 

99*96 

14.1 

99.16 

13.9 

98.31 

13.7 

97.46 

13.5 

96.67 

13.3 

95.04 

13.0 

95.97 

19.7 

94.67 

19.5 

94.13 

19.9 

93.4 
94.3 

95.3 
96.3 
97.3 
98.3 

99.3 


51  Ceph< 

Moan 
Solar 
Daio. 

Rl«bt 

Aacen* 

■ion. 

Feb. 

b     m 

6  51 

1.4 

a 
4.'>.38 

9.4 

45.99 

3.4 

45.07 

4.4 

44.95 

5.4 

44.81 

6.4 

44.67 

7.4 

44.54 

8.4 

44.37 

9.4 

44.15 

10.4 

43.99 

11.4 

43.65 

19.4 

43.35 

13.4 

43.08 

14.4 

49.77 

15.4 

49.50 

16.4 

49.95 

17.4 

49.00 

18.4 

41.75 

19.4 

41.59 

90.4 

41.96 

91.4 

41.01 

99.4 

40.71 

Declina- 
tion 
JTarO. 


40.39 
40.03 

39.65 
39.95 

:«.H7 

38.47 
38.19 


+87  13 


0.3 
0.5 
0.8 
1.0 


1.3 
1.5 
1.8 
9.9 

9.5 
9.8 
3.0 
3.3 

3.6 
3.8 
4.0 
4.9 

4.4 

4.6 

4.8 
5.0 


5.3 
5.5 
5.8 
6.0 


6.9 
6.4 

6.6 
6.8 

6.9 


Mean 
Solar 
Date. 


i  Vnm  MiDoria. 


Feb. 

1.9 
9.9 
3.9 
4.9 

5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
19.9 

13.9 
14.9 
15.9 
16.8 

17.8 

18.8 
19.8 
90.8 

91.8 
99.8 
93.8 

94.8 

95.8 
96.8 
97.8 
98.8 

99.8 


RiKht 

Aflcen* 

■ion. 


b     m 

16    5 

a 
50.06 
50.98 
50.48 
50.66 


50.86 
51.07 
51.99 
51.51 

51.77 
59.04 
59.34 
59.64 

• 
59.93 
53.93 
5.r50 
53.76 

54.04 
54.99 
54.56 
54.83 

55.13 
55.44 
55.78 
56.14 

56.48 
56.85 
57.90 
57.56 

57.89 


Declina- 
tion 
North. 


+  86  36 


» 
93.3 

93.0 

99.8 
99.6 


99.3 
99.0 
91.8 
91.5 

91.9 
90.9 
90.7 
90.5 

90.3 
90.1 
90.0 
19.8 

19.6 
19.5 
19.3 
19.1 

18.8 
18.6 
18.4 
18.3 

18.1 
18.0 
17.9 
17.8 

17.7 


Mean 

Solar 
Date. 


1  IJnm  Minoria. 


Feb. 

1.9 
9.9 
3.9 
4.9 

5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
19.9 

13.9 
14.9 
15.9 
16.9 

17.9 
18.9 
19.9 
90.9 

91.9 
99.9 
93.9 
94.9 

95.9 
96.9 
97.9 
98.9 

99.9 


RiKbt 

Aacen* 

alon. 


b     m 

19  26 

a 
34.99 
35.31 
35.61 
35.85 


36.11 
36.35 
36.63 
37.00 

37.44 
37.96 
38.66 
39.19 


39.81 
40.54 
41.90 
41.89 


49.39 
49.95 
43Jil 
44.10 

44.73 
45.43 
46.90 
47.07 

47.98 
48.99 
49.87 
50.80 

51.70 


DerliuM- 
tion 
Nora,      i 


+  88  58 


95.4 
95.9 
94.9 
94.6 


94.3 
94.0 
93.7 
93.4 

93.0 
99.7 
99.4 
99.1 


91.8 
91.6 
91.3 
91.1 


90.9 
90.6 
90.4 
90.1 

19.8 
19.5 
19.3 
19.0 

18.7 
18.5 
18.3 
18.1 

17.9 
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OmOUMPOLAE  STAEa 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINOTOH. 

t 

a  Urso)  Minoris. 
(Polaris.) 

51  Cephei  (Hbv.) 

6  UnuD  MiuoriB. 

X  Vnm  MiiioriA. 

Mean 
Solar 
Date. 

\ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

Aaceu- 

aion. 

Declina> 

tion 

North, 

Right 

Aacen- 

aion. 

Declina- 
tion 

Right 

Aacen- 

aion. 

Declina- 
tion 
North, 

Right 

Aacen- 

aion. 

Deeliaa- 

tion 
Nmrtk. 

Mar. 

h     m 

1  19 

+  88  45 

Mar. 

h     m 

6  51 

O           t 

+87  13 

Mar. 

h    m 

18    5 

+  86  36 

M»r. 

h     m 

19  26 

+88  68 

1.1 

24.13 

12.2 

1.3 

38.12 

0t 

6.9 

1.6 

a 
57.89 

// 
17.7 

1.9 

a 
51.70 

it!^ 

2.1 

23.62 

12,0 

2.3 

37.77 

7.0 

2.8 

58.20 

17.6 

2.9 

52.55 

17.8 

3.1 

23.12 

11.8 

3.3 

37.45 

7.2 

3.8 

58.51 

17.5 
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44.03     49 

51.4    1.9 

96.6 

60.89    .18 

55.9    S.6 

53.06    .18 

79.5    14 

93.99    44 

16.9    94 

44.94     .18 

50.4    U 

Hopt.   5.ft 

61.05  4^.14 

58.3  40.4 

53.99  4.14 

81.9  41.7 

94.49  4.48 

18.7  -94 

44.49  4.10 

49.6  40  <; 

15.5 

6IJ7     .10 

60.6    0.9 

53.34     .10 

89.8    14 

94.87    40 

91.4     9.8 

44.55     .19 

49.9    e.3 

95.6 

61.95     .00 

69.8    84 

53.49     .00 

84.9    14 

95.07  4.11 

94.3     34 

44.65     .06 

49.0  40.1 

Out.     5,5 

61.99  4>.00 

64.7     1.8 

53.47  4.03 

85.3    14 

95.09  -.06 

97.3     34 

44.79     .05 

49.0  -0.1 

15.4 

61.99  -.01 

66.4     14 

63.48    .00 

86.9    0.8 

94.91     .97 

30.3     9.9 

44.75  4.09 

49.9    U 

95.4 

61.97  -.04 

67.8  414 

53.47  -.03 

86.9  40.0 

94.55  -.44 

33.1  -9.7 

44.74  -.01 

49.7 -4J 

Nov.    4.4 

61.99    .00 

69.0     1.0 

53.43     .06 

87.3    04 

94.03     .59 

35.7     9.4 

44.79    .04 

50.9    M 

14.4 

61.14     .06 

60.8    0.7 

63.37     .07 

87.6  40.1 

93.37     .79 

37.8    14 

44.67    .06 

50.9    1.7 

94.3 

61.04     .10 

70.4    0.4 

53.99    .08 

87.6  -0.1 

99.59    .89 

39.5    1.4 

44.60    48 

51.6     4.7 

L'^C     4*«l 

60.93    .11 

70.6  40.1 

53.90     .00 

'     87.4    04 

1 

91.79    .88 

40.7    0.8 

44.59    48 

59.3    17 

14.3 

60.81  -.19 

70.6  -0.9 

53.10 -.10 

87.1  -04 

90.81  -.03 

41.9-04 

44.43  -.08 

53.0-0.7 

94.9 

60.68    .13 

70,9    0.5 

59.99    .11 

86.5    04 

19.87    .93 

41.9  40.4 

44.33    .10 

53.7    0.7 

34.9 

60.55  -.13 

6S>.5  -04 1  69.89  -.11 

85.8  -0.7 

1   18.94  -.00 

40.5  414 

44.93  -JO 

54.4-04 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINQTON. 

8oUr 

«  Ctae 

iopea. 

/9CeU. 

21  CaMiopea. 

ffPiooiiiiD. 

Bight 

DMllBAtiOB 

JTortik. 

Blfht 
Aeeenaloii. 

UuUl 

Blfht 
▲teenaloo. 

DedliiAiioB 
North, 

Bight 

DwdlMtiM 
Ifortk, 

0  84 

+66  67 

h     m 

0  38 

-16  88 

h     m 

0  88 

+74  24 

0  67 

+  7  19 

\  CDee.  30.3) 

39.90  -.97 

59.0  -6.1 

• 
19.47  -.11 

59JB^.6 

40.73  -.60 

79.9  40.4 

8 

99.75  -.10 

33J  -6J 

1  Jan.    9.9 

31.99    .97 

5a7    0.6 

19.35    .11 

53.3-6.3 

40.03    .78 

79.9-0.8 

99.64     .11 

39.5    0.6 

1              19.9 

31.65    M 

57.8    l.l 

19.94     .11 

53.5    0.0 

39.34     M 

71.7    8.8 

99.53    .11 

31.9    6.6 

1             99.9 

31.39    M 

56.5    1.5 

19.13    .10 

53.4  46.8 

38.68    M 

70.5    1.4 

99.43    .10 

313    8.6; 

1  Feb.    8.1 

31.16    M 

54.8    1.8 

19.04    .00 

53.0    0.5 

38.07    .56 

68.9    1.9 

99.33    .00 

30.6    OJ 

18.1 

30.96  -.18 

59.8-8.8 

18.96  -.07 

59.4  40.8 

37.55  -.46 

66.8  -«.3 

99.94  -.06 

30.1  -6.5* 

98.1 

30.81     .It 

50.5    8.4 

18.90    .04 

51.5    1.6 

37.15    .35 

64.3    8.6 

99.17    .66 

99.7    0.4 

!  Mar.  10.1 

30.71  -.06 

48.0    8.5 

18.88  -.01 

50.3    1.3 

36.86     .81 

61.5     8.6 

99.13 -.63 

99.4  -6.8 

90.1 

30.69  4-.01 

45.5    8.4 

18.88  4.08 

48.9     1.5 

36.79  -.06 

58.6    8.0 

99.19  4.61 

99.3    0.0 

30.0 

30.74     .06 

43.1     8.3 

18.93    .06 

47.3    1.8 

36.74  4.00 

55.7    8.0 

99.15    .66 

99.4  48.8 

1 

Apr.    9.0 

• 
30.86  ^M 

40.9  -«.l 

19.01  4.10 

45.4  48.6 

36.91  4.84 

59.9  -8.7 

99.99  4.60 

1 

99.7  40.4 

19.0 

31.06    M 

38.9    1.6 

19.13    .15 

43.3    8.8 

37.93    .39 

50.3    8.4 

99.33     .13 

30.3     6.7 

99.0 

31.39    .30 

37.3    1.4 

19.30    .19 

41.1     8.3 

37.70    .53 

48.0    8.1 

99.48    .17 

31.1     1.0 

May    8.9 

31.66    M 

36.1     1.0 

19.51     .83 

38.8     8.4 

38.99     .65 

46.1     1.7 

99.67    .81 

39.9    1.8 

18.9 

39.05    .41 

35.3-6.5 

19.76    .86 

36.3    8.4 

38.99    .75 

44.6    1.8 

99.91     .85 

33.5    1.4 

98.9 

39.48  +.45 

35.0    0.0 

90.03  4  JO 

33.9  4«.4 

39.79  4.89 

43.7  -0.7 

30.17  4.86 

35.1  41.6 

1  Jane  7.8 

39.95    .48 

35.9  40.5 

90.33    .31 

31.5    8.4 

40.64     .86 

43.3  -0.1 

30.47     .30 

36.8    1.6 

17.8 

33.44     .49 

36.0    1.0 

90.66    .39 

99.9    8.3 

41.54     .81 

43.5  40.4 

30.78     .38 

38.7     1.0 

97.8 

33.94     .49 

37.9    1.4 

90.99    .33 

97.0    8.1 

49.46     .91 

44.9     1.0 

31.10     .38 

40.7    8.0 

Jnly   7.8 

34.43    .48 

38.8    1.6 

91.39    .33 

95.0    1.6 

43.36    .89 

45.4     1.5 

31.43     .38 

49.8    8.0 

17.7 

34.90  -^M 

40.9  48.8 

91.65  4.39 

93.3  41.5 

44.94  4.85 

47.9  48.0 

31.75  4.31 

44.8  4f.O 

97.7 

35.35    .43 

43.3    8.5 

91.96    .30 

91.9     1.8 

45.07     .79 

49.4     8.4 

39.05    .30 

46.8    1.8 

Aug.  6.7 

35.77    .30 

46.0    8.8 

99.95    .87 

90.9    6.0 

45.83     .79 

59.0    8.6 

39.34     .86 

48.6    1.8  j 

16.6 

36.13    .31 

49.0    3.0 

99.51     .84 

90.1     0.6 

46.51     .64 

54.9    3.1 

39.61     J5 

60.4     1.6 

96.0 

36.45    .SO 

59.1     3.8 

99.74     .81 

19.8  40  J 

47.10     .54 

58.9     3.3 

39.84     .SB 

51.9    1.4 

Sept  6.6 

36.79  +.94 

55.4  43.3 

99.93  4.17 

19.8  -6.8 

47.58  4.43 

61.6  43.5 

33.04  4.18 

63.3  41.8 

15.6 

36.99    .16 

58.6    3.3 

93.08     .13 

90.1      0.5 

47.96     .39 

66.3     3,7 

33.91     .15 

54.4     1.6 

95.5 

37.07    .18 

61.9     3.8 

93.90    .00 

90.7    0.7 

48.99     .90 

69.0     3.7 

33.34     .19 

65.3    83 

Oel.    5.5 

37.17    .06 

65.1     3.1 

93.97    .06 

91.5    0.8 

48.36  4.06 

79.7     3.7 

33.44     .66 

55.9    6.6 

15.5 

37.90  4-.0I 

68.9    3.0 

93.31  4.09 

99.6    1.1 

48.38  -.03 

76.4     3.6 

33.51     .66 

56.4    0.3 

• 

95.5 

37.19 -.04 

71.1  48.8 

93.31  -.01 

93.8  -1.8 

48.99  -.15 

79.9  43,4 

33.54  4.89 

56.6  40.1 

Hot.  4.4 

37.19    .00 

73.7    8.5 

93.99    .04 

95.1     1.8 

48.08     M 

83.9    3.1 

33.55  -.61 

56.7  -6.1 

14.4 

37.01     .14 

76.0    8.1 

93.94     .06 

96.4    I  a 

47.76    .37 

86.9    9.6 

33.53     .83 

56.6    0.8 

94.4 

36.85     .18 

77.9    1.7 

93.17    .66 

97.6    1.8 

47.34     .46 

88.8     8.4 

33.49     .65 

56.3    0.3 

Dee.   4.3 

36.65    .81 

79.3    1.8 

93.08     .60 

98.8     l.l 

46.84     Ai 

90.9    1.0 

33.43     .67 

55.9    0.4 

14.3 

36.43  -.84 

80.3  40.7 

99.98  -.10 

99.8  -0.9 

46.95  -.61 

99.6  41.3 

38.36  -.on 

65.5  -6.5 

94.3 

36.18    .86 

80.8  46.8 

99.87     .11 

30.6    0.7 

45.61     .66 

93.6    0.7 

33.97     .00 

54.9    0.6 

34.3 

35.91  -.87 

80.8  -0.3 

99.75  -.11 

31.9  -0^ 

44.93  -.70 

94.1  40.1 

33.17  -.10 

54.3  -6.6 

316 


FIXED  STARS,  1895. 


APPASENT  PLACID  FOR  THE  UPPER  TRANSIT  AT  WASHINGTOH. 

«^^^ 

fi  Andromeda. 

^iCeU. 

SSCoMiopas. 

fPi- 

» 

■       SoUr 

Rifbt 
A«eei^OB. 

DedlBation 
Kortk. 

Sifbt 
AaeaaskMi. 

DeeUnetkNi 

Blfht 

DMUasOaa 
M^rtk. 

BlgiU^ 

"«S3?" 

Amtk, 

h     n 

1     3 

O           ( 

+  35    3 

h     n 
1    18 

O           t 

-  8  43 

1  23 

+e9  43 

h     M 

1  25 

© 

+  14  48 

(Dm.  30^) 

51.08 -.14 

63.0  -0.9 

8 

46.91  -.10 

3L7  -0.7 

8 

94.36  -.47 

48!5  493 

• 
59.11  -JO 

231.6-0.4 

Jfta.    9.3 

50.93    Jft 

69.7    0.0 

46.81     .11 

39.4    0.0 

93.87     .50 

49.0  40.9 

59.00     .11 

93.1     OJ 

19.9 

60.78    .15 

69.0    0.8 

46.69    .19 

39.9    0.4 

93.36    .51 

49.0  -9.9 

51.89     J9 

99^    •Jt 

99^ 

60.63    as 

61.0    1.1 

46.68    .11 

33.9^.9 

99.85    .50 

48.4     0.9 

51.77    .19 

91.8    0.7 

Feb.    a9 

60.48    .U 

59.8    1.3 

46.46    .10 

33.3    0.0 

99.36    .47 

47.9    1.4 

51.65    ai 

91.1      0.7 

lai 

50.35  -.It 

58.4  -1.5 

46.36  -.00 

33.9  40 Jl 

91.91  -.« 

45.6  -1.8 

51.54  -.10 

90.3-4.7 

98.1 

60.95    M 

56.8    1.0 

46.98    .07 

39.9    0.4 

91.53    .34 

43.5    9.9 

51.44     .96 

19.6    0.7 

Bfmr.  10. 1 

60.18    M 

55.9    1.0 

46.91     .00 

39.4    0.0 

91.93    M 

41.1     9.5 

51.38    .96 

19.0    OJ 

90.1 

50.15  -.01 

53.6    1.5 

46.18 -.09 

31.6    0.9 

91.03    .14 

38.5    9.7 

51.34  -.08 

laS    0.4 

30.0 

50.17 -!•.•« 

59.1     1.4 

46.18  4.09 

30.6    1.9 

90.94  -.03 

35.8    9.7 

51.34  4.09 

18.9 -OJ 

Apr.    9.0 

50.93  -l-.QO 

50.8  -1.9 

46.93  4.00 

99.3  41.4 

90.97  4.00 

33.1  -9.7 

51.38  4.06 

18.0    $J 

19.0 

50.36    .15 

49.8    0.9 

46.31     .10 

97.8    1.0 

91.19    .91 

30.4    9.5 

51.47    ai 

18.1  40J 

99.0 

60.53    .90 

49.0    0.0 

46.44     .15 

96.1     1.8 

91.40    .33 

98.0    9.9 

51.60     .10 

ta4  0.5 

Hay    8.9 

50.76    .00 

48.6  -0.9 

46.61     .19 

94.9    9.0 

91.79    .44 

96.0    1.9 

51.77     M 

19.0    0.7 

18.9 

61.09    .90 

48.5  49.9 

46.89    .93 

99.9    9.1 

99.98    .59 

94.9    1.5 

51.99    JM 

19.9    IJ 

1 

98.9 

51.33  -l>.a9 

48.9  40.5 

47.06  4.90 

90.0  49.9 

99.85  4J1 

93.0  -1.0 

59.95  4.97 

91.0  4U 

Jane  7.8 

51.67    .35 

49.6    0.9 

47.34     .90 

17.8     9.9 

93.50    .07 

99.9  -0.5 

59.53    .90 

99.4    IJ 

17.8 

59.03    .37 

50.6    1.9 

47.64     .91 

15.6    9.9 

94.90    .79 

91.9    0.0 

59.84     .99 

94.0    1.7; 

97.8 

59.4 1     .97 

59.0    1.5 

47.95    .99 

13.4    9.1 

94.94     .74 

99.1  40.5 

53.16    .93 

95.7    IJ' 

Jnly    7.8 

59.78    .17 

53.7    1.9 

48.97     .99 

11.3    9.0 

95.69    .75 

99.9    1.0 

53.50    .93 

97.6     tJ 

17.7 

53.16  4.90 

55.7  49.0 

48.59  4.99 

9.4  41.8 

96.43  4.74 

94.1  41.5 

53.83  4.99 

99.5  49.t 

97.7 

53.51     .34 

57.8    9.9 

48.91     .91 

7.6    1.0 

97.16    .71 

95.8    1.9 

54.15    .91 

31.5    9.e 

Aug.   6.7 

53.84     .» 

60.9    9.4 

49.90     .90 

6.9    1.3 

97.85     .67 

97.9    9.9 

54.46     M 

33.4     IJ 

IG.6 

54.15     M 

69.6    9.5 

49.48    M 

5.0    1.0 

98.49    .01 

30.4    9.0 

54.74     SO 

35.3     IJ 

96.6 

54.43    .90 

65.1     9.5 

49.73     .93 

4.1      0.7 

99.08    .55 

33.9    9.9 

55.00    .94 

37.1     1.7 

Sept  5.6 

54.66  -¥M 

67.5  49.5 

49.95  4.90 

3.5  40.4 

99.59  4.48 

36.3  49.9 

55.93  4.91 

38.7  41J 

15.6 

54.86    .18 

70.0    9.4 

50.13     .17 

3.9  40.1 

30.03    .40 

39.6    3.4 

55.43     .19 

40.1     1.3 

95.5 

55.09    .M 

79.3    9.3 

50.98     .19 

3.3  -0.9 

30.38    .31 

43.0    9.5 

55.59    .15 

41.4     1.9 

Oct.     5.5 

55.14     .10 

74.6    9.9 

50.40    .10 

3.6    0.4 

30.65    .99 

46.5    9.5 

55.79    .11 

49.5     1.0 

15.5 

55.99    .06 

76.6    9.0 

50.48    .07 

4.9    0.0 

30.83    .13 

50.0    8.6 

55.89    .08 

43.3    OJ 

95.5 

56.97  +.03 

78.5  41.8 

50.53  4.04 

4.9  -0.8 

30.99  4.04 

53.4  43.4 

55.89  4.06 

44.0  40J 

Nov.    4.4 

55.98    .00 

80.9    1.6 

50.55  4.01 

5.8    0.0 

30.99  -.06 

56.7     3.9 

55.93  4.09 

44.5    0.4 

14.4 

55.96  -.03 

81.6    1.3 

50.54  -.09 

6.8    1.0 

30.89    .14 

59.8    9.9 

55.94     .00 

44.8  40J 

94.4 

55.91     M 

89.7     1.0 

50.51     .04 

7.9    1.0 

30.64    .99 

69.5    9.0 

55.99  -.08 

44.9    OJ 

Deo.    4.3 

55.13    M 

83.5    0.7 

50.46     .00 

8.9    1.0 

30.37    .90 

64.9    9.9 

55.88    M 

44.8  -0.1  ■ 

14.3 

55.03  -.11 

84.0  40.3 

50.39  -.00 

9.9  -0.0 

30.03  -.37 

66.9  41.7 

55.69  -.97 

44.6  -OJ 

94.3 

54.91     .13 

84.9    0.0 

50.30     .10 

10.7    0.8 

99.69     .43 

68.3    1.9 

55.74     .09 

44.3    0.4 

34.3 

54.77  -.16 

84.0  -0.3 

50.19  -.It 

11.5-0.7 

99.17 -.48 

69.9  40.0 

55.64  -.11 

43.8  -0.5 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINQTON. 

SolTr 

a  Eridani. 
(Aekem^r,) 

0  Pisoiam. 

fi  Ariodo. 

60  Caasiopea. 

Bight 
Atoeiiaioo. 

Deolinftlion 
South, 

Rigbt 
AtoentioB. 

DMltaaiioii 
North. 

Bight 
l«o0n»ion. 

DtelioAtioo 
North. 

Bight 
Aaoensioo. 

DMliaatlon 
Nora, 

b     n 

1  33 

-57  45 

1  39 

e        « 

+  8  37 

h     M 

1  48 

+20  17 

h     m 

1  54 

+7f  54 

<I>eo.  30.3) 

• 

49.41  -.SB 

eots  -6.7 

• 
51.31  -.10 

60J  ^.6 

60.68  -.10 

50'.6  -6.9 

98.04  -.49 

If 
69.5  41.9 

Jmn.    9.3 

49.09  * .» 

86.9  -6.1 

51.91     .11 

49.6     6.6 

50.58    .19 

50.3    0.4 

97.59    .54 

70.5    6.7 

19.9 

48.76    M 

86.7  +0.9 

51.10    .19 

49.0     6.6 

50.45    .19 

49.8    0.6 

96.96    .58 

71.0  46.1 

99.9 

48.44     .91 

85.9    1.6 

50.98     .19 

48.4     6.6 

50.39    .19 

49.9    6.7 

96.37    M 

70.8  -6.5 

'  Feb.    8.9 

1 

48.13    .90 

84.7    1.5 

60.86    .19 

47.9     6.5 

50.19    .19 

48.4    6.6 

95.79    .57 

70.1     1.6 

18.1 

47.8S  -.97 

89.9  49.6 

60.75  -.11 

47.3-6.5 

50.06  -.19 

47.6  -6.8 

95.94  -J9 

68.8  -1.5 

98.1 

47.60    .» 

80.6    9.4 

50.65    .00 

46.9    6.4 

49.95    .10 

46.8     6.8 

94.74     .46 

67.0    1.9 

Mar.  10. 1 

47.39    .18 

78.0    9.8 

50.57    '06 

46.6    6.9 

49.86    .07 

46.0     6.8 

94.33    .96 

64.9    9.3 

90.1 

47.94    .19 

75.0    9.1 

50.52  -.09 

46.4  -6.1 

49.80  -.04 

45.9    6.7 

94.09    .95 

69.5    9.5 

30.0 

47.14  -.W 

71.7    9.4 

50.51  4.61 

46.4  46.1 

49.78    .00 

44.6    6.6 

93.83  -.13 

59.8    9.7 

Apr.    9.0 

47.10    .M 

68.3  49.5 

50.54  4.65 

46.6  46.9 

49.79  4.64 

44.1  -6.4 

93.77    .66 

57.1  -9.7 

19.0 

47.14  4-.07 

64.7     9.6 

50.61     .09 

47.1     6.5 

49.86    .09 

43.8  -6.9 

93.84  4.14 

54.4     9.6 

99.0 

47.94    .14 

61.0     9.6 

50.79    .14 

47.7     6.8 

49.97    .14 

43.7  46.1 

94.05    .99 

51.8     9.4 

May    8.9 

47.49    .91 

57.4     9.6 

50.88    .18 

48.7     1.0 

50.13    .18 

44.0     6.4 

94.40    .40 

49.4    9.9 

18.9 

47.66    .97 

53.8    9.4 

51.08    .99 

49.8     1.9 

50.34     .99 

44.5    6.6 

94.86    .99 

47.4     1.8 

98.9 

47.97  4-.99 

60.5  49.9 

51.39  4.95 

51.9  41.5 

50.58  4.96 

45.9  46.9 

^,43  4.69 

45.8  -1.4 

Jose  7.8 

48.33    .90 

47.4     9.9 

51.59     .96 

59.8    1.7 

50.86    M 

46.9     1.9 

96.10    .70 

44.5    1.6 

17.8 

48.74     .49 

44.6     9.6 

51.89    .90 

54.5    1.8 

51.17     .99 

47.5    1.4 

96.84     .76 

43.8  -6.5 

97.8 

49.18    .46 

49.9    9.9 

59.90    .90 

56.3     1.9 

51.50    .93 

49.0     1.6 

97.63    .86 

43.6    6.6 

July   7.8 

49.65    .48 

40.3    1.7 

59.69    .99 

58.9    1.9 

51.83     .94 

50.6     1.7 

98.45    .89 

43.8  49.5 

17.7 

60.14  4.48 

38.9  41.9 

59.85  4.99 

60.9  41.9 

59.17  4.94 

59.4  41.8 

99.98  4.89 

44.6  41.6 

97.7 

50.69    .47 

38.0  40.6 

53.17    .91 

69.1     1.8 

59.51     .33 

54.3    1.9 

30.11     .89 

45.8    1.5 

Ang.  6.7 

51.09    .45 

37.7    0.0 

53.47    .90 

63.9    1.7 

59.83     .91 

56.9    1.9 

30.99    .79 

47.5    1.9 

16.6 

51.53    .« 

37.9  -6.6 

53.76    .98 

65.5    1.6 

5.TI4     .99 

58.0     1.9 

31.68    .74 

49.6    9.3 

96.6 

51.93    J8 

38.8    1.1 

54.09     .95 

67.1     1.4 

53.49     .97 

59.9     1.9 

39.40    .68 

59.0     9.6 

Sept  6.6 

59.99  -1^.99 

40.1  -1.6 

54.96  4.99 

68.4  41.9 

53.67  4.94 

61.6  41.7 

33.04  4.61 

54.8  49.9 

15.6 

59.58    .97 

49.0    9.0 

54.47    .10 

69.5    1.0 

53.89     .91 

63.9    1.6 

33.69    .53 

57.9    9.9 

95.5 

59.89    .M 

44.9    9.4 

54.64     .16 

70.4    0.8 

54.09     .18 

64.7     1.4 

34.11      .45 

61.1     9.9 

Got.    5.5 

59.98    .19 

46.8    9.7 

54.78    .13 

71.1     0.6 

54.95     .14 

66.0     1.9 

34.51     .95 

61.5    3.4 

15.5 

53.07  f  .06 

49.6    9.8 

54.89    .10 

71.6    0.4 

51.37     .11 

67.9    1.6 

34.81     .95 

67.9    9.4 

95.4 

53.10  -.01 

59.5  -9.9 

54.97  4.07 

71.8  40.9 

54.47  4.08 

68.1  46.0 

35.01  4.15 

71.4  43.4 

Nov.   4.4 

53.05    .06 

55.3    9.8 

55.09    .04 

71.9    0.0 

54.53     .06 

68.9    6.7 

35.11  4.64 

74.8    9.9 

14.4 

59.94     .14 

58.1     9.6 

55.04  4.01 

71.8  -6.1 

54.57  4.09 

69.5    6.5 

35.10  -.66 

78.0    3.1  i 

94.4 

59.78    .19 

60.6    9.9 

55.04  -.09 

71.6    0.9 

54.57  -.01 

69.9    6.9 

34.98    .17 

81.0     9.8 

Dee.    4^ 

59.56    .94 

69.8    9.0 

55.01     .04 

71.3    0.4 

54.55     .64 

70.9  49.9 

34.75    .97 

83.7     9.5 

14.3 

59.30 -.97 

64.6  -1.5 

54.96  -.06 

70.9  -0.5 

54.50  -.06 

70.9    6.6 

34.44  -.96 

86.0  49.1 

94.3 

59.01     .90 

65.9    1.0 

54.88     .06 

70.4    0.5 

54.49     .06 

70.1  -6.9 

34.03     .44 

,     87.9     1.6 

34.3 

51.70  -.99 

66.6  -0.5 

54.79  -.10 

(19.8  -0.o|  54.33  -.11 

69.8  -6.9 

33.56 -.56 

.     89.9  41. 1  ' 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINQTON. 

* 

1 

■ 

y  Ceti. 

a  Ceti. 

48  Cephei  (H.) 

C  ArieUo. 

Sofav 

BIffbl 
A«e«iMkNi. 

DeolfBfttion 
Kftk, 

Ricbt 

DeoUaAtkm 

Bisbt 
AteenskMi. 

DmUbMIob 

Riffht 

DmIIbaUoo 

M^rth, 

h     m 

2  37 

9          1 

+  2  47 

k     m 

2  66 

o         # 

+  3  40 

h     m 

8    6 

+77  20 

8    8 

+26  39 

(Dee.  30.3) 

5^39  -.07 

40!7  -0.7 

• 

48.95  -.00 

45.5  -0.7 

• 

69.10-  J9 

76.6  49J 

■ 
59.78 -.00 

99.4  -0.1 

Jan.    9.3 

59.93    .00 

40.0    0.0 

48.18    .00 

44.8    0.0 

61.50    JO 

78.5    1.7 

59.71     .00 

99.3    OJ 

19.9 

59.19    .11 

39.4    0.0 

48.08    .11 

44.9    OJ 

60.78    .70 

80.0    IJ 

59.61     .11 

99.1    OJ 

99.9 

59.00    .IS 

38.8    OJ 

47.96    .13 

ii.7    OJ 

59.97    J4 

80.9  40.0 

59.48    .13 

98.8    0.4 

Feb.    8.9 

51.87    .14 

38.4    0.4 

47.89    .14 

43.9    0.4 

59.11     JO 

81.9    OJ 

59.34    .15 

98.4    0.4 

18.9 

51.73  -.IS 

38.1  -0.3 

47.68  -.14 

49.9  -0  J 

58.93- JO 

80.9  -0.0 

59.18 -.15 

97.9-0  J 

98.9 

51.60    .19 

37.8  -0.1 

47.54     .13 

49.6  -0  J 

57.38    JO 

80.0    1.1 

59.03    .15 

97.4    OJ 

Mar.  10.1 

51.48    .10 

37.8    0.0 

47.4 1     .19 

49.5    OJ 

56.60    .73 

78.6    IJ 

51.89    .13 

96.8    OJ 

90.1 

51.39    .06 

37.9  -fOJ 

47.31     .00 

49.6  40J 

55.99    J9 

76.7    9.0 

51.77    .11 

96.9    OJ 

30.1 

51.39    .05 

38.9    0.4 

47.99    .00 

49.8    0.9 

55.37    .47 

74.5    9.4 

51.67    .06 

95.7    OJ 

Apr.    9.1 

51.99 -.01 

38.7  40  J 

47.18 -J9 

43.9  40J 

54.98- .30 

79.0-9.0 

51.61  -.04 

95.3  -0.4 

19.0 

51.30  4-.03 

39.4    0.9 

47.17  4.09 

43.8    0.7 

54.77-  .19 

69.3    9.7 

51.60  4'.0I 

94.9    OJ 

99.0 

51.36    .06 

40.3    1.0 

47.91     .00 

44.7    OJ 

54.754  .07 

66.5    9.9 

51.63    .00 

94.7  -0.1 

Umj    9.0 

51.46    .19 

41.4    IJ 

47.99    .10 

45.7    I.I 

54.91     JO 

63.7    9.7 

51.71     .11 

94.7  40.1 

19.0 

51.60    .17 

49.7    1.4 

47.49    .15 

46.9    IJ 

55.97    .44 

61.1     9J 

51.84     .10 

94.9    Ojj 

98.9 

51.79  4-31 

44.9  4-1 J 

47.59  4.10 

48.3  41.5 

55.804  Jl 

58.8  -9J 

59.09  4- JO 

95.3  40  J 

Jane  7.9 

59.01     .94 

45.8    i.7 

47.80    J3 

49.9    1.0 

56.50    .77 

56.7    IJ 

59.94     J4 

95.9    0.7 

17^ 

59.97    .97 

47.6    1.9 

48.05    JO 

51.5     1.7 

57.34     JO 

54.9    IJ 

59.50    J7 

96.7    Oj! 

97.8 

59.55    JO 

49.4    1.9 

48.39    .99 

53.3    IJ 

58.99  1.00 

53.6    I.I 

59.79    JO 

97.7    I.I 

July   7.8 

59.86    .01 

51.3    1.9 

48.69    JO 

55.1     IJ 

59.35  1.06 

59.7    0.7 

53.10    J9 

98.9    IJ 

17.8 

53.17  ^jn 

53.1  4-1.9 

48.99  4  Jl 

56.9  41.7 

60.4741.14 

59.3  -0  J 

53.43  4  J3 

30.1  4IJ 

97.7 

53.49    .91 

54.9    1.7 

49.94     .91 

58.5    1.0 

61.63  1.17 

59.3  40  J 

53.76    J3 

31.5    1.4; 

Aug.   0.7 

53.80    .91 

56.5    1.5 

49.55    .31 

60.1     IJ 

69.89  1.19 

59.9    OJ 

54.10     J3 

39.9    1.4 

16.7 

54.10    M 

58.0    1.3 

49.86    JD 

61.6    IJ 

63.99  1.17 

53.9     IJ 

54.43     J9 

34.3    1.4 

96.7 

54.39    JO 

59.9    1.1 

50.16    .99 

09.8,  I.I 

65.1^  I.I3I 

55.3    IJ 

54.74     Jl 

35.7    1.4' 

Sept  6.6 

54.66  4-.90 

60.9  40  J 

50.43  4'.97 

63.8  40  J 

66.9641.07 

57.1  49  J 

55.05  4  J9 

37.1  41  J' 

15.6 

54.91     .99 

61.0    0.0 

50.69    .95 

64.6    0.0 

67.30  1.00 

59.3    9.4 

55.33     J7 

38.3    IJ 

95.6 

55.13     JO 

61.5    0.4 

50.93    .99 

65.1     0.4 

68.^    .01 

61.9    9.7 

55.59     J5 

39.4     i.l 

Oct     5.6 

55.39    .19 

01.7  40.1 

51.14     .90 

65.3  40.1 

69.11     JO 

64.7     9  J 

55.83    J9 

40.4     Ij' 

15.5 

55.48    .15 

61.7-0.1 

51.39    .17 

65.3  -0.1 

69.86    .07 

67.8     3.1 

56.04     JO 

41.3    OJ 

95.5 

66.69  4>.19 

61.5  -OJ 

51.47  4.14 

65.1  -OJ 

70.464  J3 

71.0  43J 

56.99  +.17 

49.1  40.7 

Not.  4.5 

55.79    .00 

61.1     0.5 

51.60    .11 

64.7    OJ 

70.99     J9 

74.3     3,4 

56.37     .14 

49.7    OJ 

14.4 

56.80    .00 

60.6    0.0 

51.69    .09 

64.9    OJ 

71.93     .91 

77.7    SJ 

56.49    .10 

43.1     0.4 

94.4 

55.84  4-.09 

59.9    0.7 

51.76    .05 

63.5    0.7 

71.374  .00 

81.0    3 J 

56.58     .07 

43.5    0 J 

Dee.    4.4 

55.86    .00 

59.9    0.7 

51.79  4.09 

09.8    0.7 

71.35-  .11 

84.9    3.0 

56.63  4.04 

43.8    0.9 

14.4 

55.84  -.09 

58.4  -0.7 

51.79  -.01 

69.1  -0.7 

71.15- J9 

87.9  49.9 

66.65     .00 

43.9  40.1 

94.3 

55.80    .00 

57.7    0.7 

51.76     .04 

61.3    0.7 

70.79    .44 

89.8    9.4 

56.64  -.09 

44.0    OJ 

34.3 

55.73  -.06 

57.0  -0.7 

51.71  -.07 

60.6  -0.7 

70.98- JO 

99.0  49J 

56.59  -.07 

43.9  -0.1  ' 

820 


FIXED  STARS,  1895. 


* 

• 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHZNGTON. 

! 

o  Persei. 

t  Eridani. 

6  Periei. 

1 
fTaari. 

Mean 
8ol«r 
Bftte. 

1 

Sight 
Aaoensioii. 

DeoliBAtloB 

Bli^t 

DmUbaHob 

Bight 
AseenaioB. 

DeoUiUfctioD 
North, 

Bight 
AaoensioB. 

DmUuMm 

1 

! 

h     m 

3  16 

+49  29 

li     m 

3  27 

O          1 

-  9  48 

h     m 

3  35 

+47*  27 

h     m 

3  41 

+23  46 

(Deo.  30.4) 

■ 

50.61  -.10 

31.6+1.1 

60.08  -.00 

45.8  -1.9 

■ 
28.10 -.08 

22.'l  +1.3 

• 

15.54  -.04 

60^  +9L9 

Jan.    9.3 

50.48    .16 

32.6    0.9 

60.00    .00 

46.9    1.0 

28.00    .19 

23.2    1.0 

15.49    .or 

60.4  +«.! 

19.3 

50.31     .19 

33.3    0.0 

59.90    .11 

47.9    0.8 

27.85    .10 

24.0    0.7 

15.40     .10 

60.4  -4.1 

S9.3 

50.11     M 

33.7  +0.9 

59.78    .13 

46.7    f.O 

27.67     .90 

24.5  +0.3 

15.29     .13 

60.3     0.9 

Feb.    8.2 

49.87    .94 

33.7-0.9 

59.63    .15 

49.2    0.4 

27.45    .99 

24.6  -0.1 

15.14     .16 

60.1     0.3 

18.3 

49.63  -.94 

33.3-0.0 

59.48  -.1^ 

.  49.5  -0.1 

27.22 -.94 

24.4  -0.4 

14.98  -.10 

59.7  -«.4 

98.2 

49.38    .93 

32.5    0.9 

59.32    .10 

49.5  +0.9 

26.98    .93 

23.8    0.7 

14.82     .10 

59.3     0.S 

Mar.  10.2 

49.15    .91 

31.4     1.9 

59.17    .16 

49.2    0.4 

26.75    .91 

22.9    1.0 

14.66     .16 

58.8     0.6 

20.1 

48.95    .18 

30.0    1.5 

59.03    .13 

48.7     0.0 

26.55    .19 

21.7     1.3 

14.51     .13 

58.2    0.6 

30.1 

48.79    .13 

28.5    1.0 

58.91     .10 

48.0    0.9 

26.38    .14 

20.4    1.6 

14.39     .10 

57.6    0.6 

Apr.    9.1 

48.69  -.97 

26.8  -1.7 

58.83  -.00 

47.0  +1.1 

26.26  -.09 

18.8  -1.0 

14.31  -.06 

67.1  -9.6 

19.1 

48.65  -.01 

25.0    1.7 

58.78  -.09 

45.7    1.4 

26.20  -.03 

17.2    1.0 

14.26  -.09 

66.6    0.4 

29.0 

48.67  ^.09 

23.3    1.7 

58.78  +.09 

44.2     1.0 

26.20  +.03 

15.6    1.0 

14.27  +.03 

56.9    OJ 

May    9.0 

48.76     .13 

21.6    1.0 

58.82    .00 

42.5    1.8 

26.26    .10 

14.0    1.6 

14.32     .08 

66.0-0.9 

19.0 

48.92    .19 

20.2    1.4 

58.91     .11 

40.6    9.0 

26.39    .10 

12.6    1.3 

14.42     .13 

55.9    0.0 

28.9 

49.14  +.95 

18.9  -1.1 

59.04  +.15 

38.6  +9.1 

26.59  +.99 

11.4-1.1 

14.57  +.17 

56.0 +aj 

Jane  7.9 

49.43    .31 

17.9    0.8 

59.22    .19 

36.4    9.9 

26.84     M 

ld.4     0.9 

14.77     .91 

56.3    0.4 

17.9 

49.76    .36 

17.2    0.5 

59.43    .93 

34.2    9.9 

27.15     .33 

9.7    0.0 

15.00     .96 

56.7    OJ 

27.9 

50.14     .40 

16.9  -0.9 

59.67    .90 

32.0    9.9 

27.50    .37 

9.2-0.3 

15.27     .98 

57.4    9.8 

July    7.8 

50.56    .« 

16.8  +0.1 

50.94     .98 

29.9    9.1 

27.89    .40 

9.1     0.0 

15.57     .31 

58.2    0.9 

17.8 

50.99  +.44 

17.1  +0.4 

60.23  +.90 

27.9  +1.9 

28.30  +.49 

9.2  +«.3 

15.89  +.33 

59.2  +1.0 

27.8 

51.44     .45 

17.7     0.7 

60.53    .30 

26.0    1.7 

28.73     .43 

9.7    0.0 

16.22     .34 

60.2    1.1 

Aug.   6.8 

51.90    .45 

18.6    1.0 

60.84     .31 

24.4     1.6 

29.17     .44 

10.4    0.9 

16.56     .34 

61.4     1.9 

16.7 

52.35     .44 

19.8    1.3 

61.14     .30 

23.0     1.9 

29.61     .44 

11.4     1.1 

16.90     .94 

62.5    13 

26.7 

52.79     .43 

21.2    1.5 

61.44     M 

22.0    0.9 

30.05    .43 

12.6    1.3 

17.24     .33 

63.7    1.9 

Sept   5.7 

53.22  +.41 

22.9  +1.7 

61.73 +.98 

21.3  +0.5 

.30.46  +.41 

14.0  +1.6 

17.56  +.39 

64.9  +L1 

15.6 

53.61     .38 

24.7    1.0 

62.00    .96 

21.0  +0.1 

30.86     .30 

15.5    1.7 

17.87     .30 

66.0     1.1 

25.6 

53.98    .36 

26.7    9.0 

62.25    .94 

21.1  -0.9 

31.24     .30 

17.3    1.8 

18.16    .98 

67.1     1.0 

Oct.    5.6 

54.32    .39 

28.8    9.1 

62.48    .91 

21.5    0.5 

31.59     .33 

19.1     1.9 

ia43     .96 

68.0    OJ, 

15.6 

54.62    .98 

30.9     9.9 

62.68    .19 

22.2    0.9 

31.90     .30 

21.0    9.0 

18.67    .93 

68.9    OJ 

25.5 

54.88  +.94 

33.1  +9.9 

62.85  +.10 

23.2  -1.1 

32.18  +JM 

23.0  +9.0 

18.89  +.90 

69.6  +0.7 

Nov.   4.5 

55.10     .19 

35.3     9J 

63.00    .13 

24.4    1.3 

32.42    .99 

25.0  ^  9.0 

19.08    .17 

70.3    oj' 

14.5 

55.27     .14 

37.4     9.1 

63.11     .10 

25.8    1.4 

32.61     .17 

26.9    1.9 

19.24     .14 

70.8    OJ. 

24.5 

55.39     .00 

39.5    9.0 

63.20    .07 

27.3    1.6 

32.76    .19 

28.8    1.9 

19.36    .11 

71.3    OJ 

Dec.    4.4 

55.45  +.04 

41.4     1.8 

63.24  +.03 

28.9    1.6 

32.85    .07 

30.7    1.8 

19.45    .07 

71.7    0.4 

1 

14.4 

55.47  -.09 

43.2  +1.0 

63.26    .00 

30.4  -1.4 

32.89  +.01 

32.3+1.0 

19.50 +.93 

72.0 +0J 

24.4 

55.43     .07 

44.7     1,4 

63.24  -.03 

31.8    1.3 

32.88  -.04 

33.8    1.4 

19.52  *r.01 

72.3    OJ 

34.4 

55.33  -.19 

46.0  +1.1 

63.19  -.07 

33.1  -1.9 

32.81  -.00 

35.1  +1.1 

19.49  -J6 

72.4  +0.1 1 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANBIT  AT  WASHINaTOH. 

IMt*> 

CPerMi. 

• 

y  Eridani. 

y  Taari. 

t  Taari. 

Btfbl 
AaoaiiAioii. 

DMUnOkm 

Biffhl 
AteenaioB. 

DMttattkm 

• 

DaeHmiliaB 

Bighl 
▲tooiaioB. 

DMUnaUra 

k     m 

8  47 

+31  34 

h     m 

8  53 

e       t 

-13  47 

k     m 

4  13 

+  15  22 

k     n 

4  22 

+  18  56 

(Dm.  30.4) 

■ 

30.07 -.93 

30.6 -^.5 

■ 

9.09  -.84 

83.6-13 

■ 

60.04     .88 

36.6-03 

30.31     30 

60.4  -8.1 

Jmu    0^ 

30.90    .•? 

30.9    8.4 

9.03    .08 

86.0    13 

60.00  -.84 

35.3    03 

30.00  -.84 

60.3    8.1 

10.3 

30.83    41 

31.0  483 

8.94    .11 

86.0    1.1 

50.16     .88 

36.1     03 

30.03    .83 

60.0    8.1 

00.3 

30.70    .14 

31.4    0.0 

8.80    .18 

87.1     0.8 

60.06    .11 

34.8    03 

30.14     .11 

60.1    83 

F^b.    8.3 

30.64    .16 

31.3  -4.9 

&67    .15 

87.8    83 

49.93    .14 

34.6    03 

30.00    .14 

60.0     83 

l&O 

30.37  -.18 

31.0  -8.4 

8.61  -.18 

88.0-03 

49.78  -.15 

34.0  -8.8 

00.87  -.18 

60.7  -8.9 

08.0 

30.19    .18 

30.6    8.5 

8.34     .17 

88.3  40.1 

49.60    .18 

33.9    0.8 

09.70    .18 

60.4     8.8 

Mar.  10.0 

30.01     .17 

30.0    8.7 

8.18    .18 

88.0    0.4 

49.46    .15 

33.6    03 

90.64     .18 

60.1     83 

00.0 

31.86    .15 

09.0    8.8 

8.00    .14 

87.6    0.7 

49.31     .14 

33.4    03 

09.38    .15 

68.8    83 

30.1 

31.70    .IS 

08.4    8.8 

7.80    .18 

86.7    03 

49.18    .18 

33.0    83 

09.04     .18 

68.5    83 

Apr.    0.1 

31.60 -.88 

07.6-0.8 

7.78  -.88 

86.6  41.9 

49.07  -.88 

83.0  -8.1 

00.13  -.10 

68.3-83 

10.1 

31.67 -.83 

06.7    0.8 

7.71     .85 

84.3     13 

49.00    .85 

33.0    83 

00.05    .00 

68.1     83 

00.0 

31.66 -I-.89 

06.9    8.7 

7.68  -.(U 

80.7    1.7 

48.98  -.81 

33.0  40.1 

09.00  -.01 

67.9  -0.1 

Umy    0.0 

31.61     .87 

06.0    8.8 

7.70  4.04 

80.0    13 

48.99  4.84 

33.0    83 

00.03  4.04 

87.9  40.1 

10.0 

31.71     .18 

04.6    0.5 

7.76    .88 

78.0    9.1 

49.06    .88 

33.6    8.4 

09.00    .88 

58.0    03 

00.0 

31.86 'f.M 

04.3-0.8 

7.87  4-.I8 

76.7  48.9 

49.17  4.18 

34.1  483 

00.10  4.18 

68.3  40.8 

Jane  7.9 

30.06    .88 

04.1  -0.1 

8.00    .17 

74.4     93 

49.33     .18 

34.7    8.7 

00.34    .17 

68.7    83 

17.9 

30.31     .98 

04.1  -^0.1 

8.01     31 

70.1     83 

49.50    38 

35.6    83 

00.54     31 

69.0    83 

07^ 

30.60    M 

04.3    8.8 

8.44     34 

69.8    93 

49.76    35 

36.4    13 

09.77    35 

69.9    8.7 

Jaly   7J9 

30.01     .83 

04.7     0.5 

8.69    37 

67.6    93 

60.00    37 

37.4     1.1 

30.03    36 

60.7    83 

17.8 

33.04 'I'Jft 

06.4  40.7 

8.96  4.99 

66.4  48.0 

60.30  438 

38.6  41.1 

30.30  438 

61.6  483 

07.8 

33.60    M 

06.0    0.9 

9.06    30 

63.6     13 

60.61.    31 

39.6    1.1 

30.60    31 

60.6    «8 

Aag.  0.8 

33.96    M 

07.1     1.0 

9.66     .89 

61.8    13 

60.90    38 

40.7    1.1 

30.94     38 

63.6    13 

10.7 

34.30    M 

08.1     l.I 

9.87    30 

60.4     13 

61.04     38 

41.8    13 

31.97    38 

64.4    83 

06.7 

'34.67    Jft 

09.3    13 

10.17    30 

69.4     0.8 

61.56    38 

40.8    0.9 

31.60    38 

66.4    83 

Sept  6.7 

36.00  4-.84 

30.6  413 

10.47  439 

68.7  40.4 

61.88  431 

43.7  40.8 

31.91  4.88 

66.0  483 

16.7 

35.36    .M 

31.7    13 

10.76    .98 

58.6    0.0 

60.18    30 

44.4    8.7 

30.03     31 

67.0    8.7 

06.6 

36.67    .88 

30.9    13 

11.00     38 

68.6  -0.4 

60.47    38 

45.1     83 

30.53     30 

67.6    83 

Oel    6.6 

36.06    .86 

34.1     13 

11.07     .94 

69.0    0.7 

60.76    37 

45.5    8.4 

30.80    39 

68.1     83 

IM 

36.03    M 

36.0    1.1 

11.49     31 

60.1     13 

63.01     35 

45.8    83 

33.00    38 

68.6    83 

06.6 

36.47  ••-.89 

36.3  41.1 

11.69  4.18 

61.3  -13 

63.04  438 

46.0  4«.i 

33.33  431 

68.8  483 

Hot.   4.6 

36.68    .18 

87.4     13 

11.86    .15 

60.8    13 

63.46    38 

46.0    83 

33.56    31 

60.0    8.1 

14.6 

36.86    .18 

38.4     13 

19.00    .19 

64.6    1.7 

63.64     .17 

45.9  -0.1 

33.75    .18 

60.1  40.1 

04.6 

37.00    .19 

39.4    0.9 

10.11     .88 

66.3     13 

63.79     .13 

45.8    03 

33.90    .15 

69.1     88  1 

Dea    4.4 

37.10    .86 

40.0    0.8 

10.18     .95 

68.1     13 

63.00    .18 

45.6    03 

34.05    .11 

69.1     8.8 

14.4 

37.16  ••-.84 

1 

41.0  40.7 

10.01  4.89 

69.9  -13 

63.98  4.80 

45.3  -0.3 

34.14  4.87 

69.1     8.8 

04.4 

87.18  -.01 

41.7    03 

10.01  -.89 

71.6    1.7 

54.00  4.89 

45.0    03 

34.19  4.83 

69.0  -8.1 

34.4 

37.16 -.85 

40.0  403 

10.17  -.06 

■     73.0  -13 

64.00  -.89 

44.8  -03 

34.19  -31 

i    68.0-0.1 

01 
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1 

I 

1 

1 

• 
AFPAREHT  PLACES  FOR  THE  UPPEB  TRANSIT  AT  WASHTNOTON. 

8*lar 
D*l«. 

a  Auriga. 
(C^pelU.) 

P  Orionio. 
(Rigel.) 

/^Taari. 

Groombridgo  966. 

Blirht 
Aaeaiiakm. 

DwOiiuUoo 
KorOL 

Blgbl 
AaoeutoB. 

DeoliMtloB 
Mouth. 

Bighl 
AtoenaioB. 

DMaiBAtkm 
North. 

^  Blfht 
AtoeiMion. 

DMlloAiloa 
KorOL 

h     m 

5    8 

+45  53 

b     n 

5    9 

-  8  19 

h     m 

5  19 

+28  3l' 

b     ■ 

5  25 

o       # 

+74  68 

(Dec  30.4] 

57.74  4>.t5 

39.7  4-1.4 

• 

30.87  4.00 

17.5  -1.0 

■ 

40.77  4.00 

16.7  40.4 

46.51  4.03 

39!o  48.0 

.  Jmn.    9.4 

67.76  -.01 

41.1     13 

30.88  -.08 

19.0     13 

40.81  4.01 

17.9    0.4 

46.46  -.13 

41.8    %.7 

10.4 

67.71     .07 

49.3     13 

30.84     .00 

90.4     13 

40.79  -.01 

17.6     0.4 

46.95     .80 

44.4     8.4 

99.4 

57.61     .13 

43.4     1.0 

30.76    .10 

91.6    1.1 

40.73     .08 

17.9    03 

46.88     .43 

46.6    8.1 

Feu.    &3 

67.45    .17 

44.9    0.7 

30.65    .13 

99.6    03 

40.69    .18 

18.9    03 

45.38    30 

48.6    1.7 

I&3 

57.96  -.« 

44.8  -K.4 

30.51  -.10 

93.9  -03 

40.48  -.13 

18.4  40.1 

44.76  -34 

49.9  41.8 

98.3 

57.03    M 

45.0  -K.1 

30.35    .17 

93.6    03 

40.31     .17 

18.5    03 

44.09    .70 

50.8    03 

ICmt.  10.9 

56.80    31 

45.0  -«3 

30.17    .17 

93.8  -0.1 

40.13     .18 

18.4  -0.1 

43.37     .73 

51.9  48.1 

90.9 

56.56    M 

44.7    03 

30.00    .17 

93.8  403 

39.95    .18 

18.9    03 

49.64     .78 

51.0  -0.4 

30.9 

66.33    SI 

44.0    0.7 

99.81     .16 

93.4    03 

39.77    .10 

17.9    0.3 

41.94     .07 

50.3    03  , 

1 

Apr.    9^ 

56.14  -.18 

43.9  -13 

99.69  -.13 

99.8  40.7 

39.69  -.14 

17.6  -0.4 

41.30  -30 

1 
49.1  -1.4 

19.1 

55.98    .13 

49.1     13 

99.58    .10 

99.0    0.0 

39.49    .10 

17.1    03 

40.74     .40 

47.4     13 

99.1 

55.88    M 

40.8     13 

99.49    .00 

91.0    13 

39.41     .00 

16.6    03 

40.31     .37 

45.4     83 

Umj    9.1 

55.83  -.08 

39.5    1.4 

99.45  -.08 

19.7    1.4 

39.37 -.08 

16.1     03 

40.01     .88 

43.1     8.4 

19.1 

55.84 -l-.O* 

38.1     1.4 

99.44  4.08 

18.3     13 

39.37  433 

15.6    03 

39.86-37 

40.6    83 

99.0 

56.91  'f.lO 

36.7  -1.3 

99.49  4.08 

16.6  41.7 

39.43  4.08 

15.9  -0.4 

39.86  4.08 

37.9  -8.7 

June  8.0 

56.04    .10 

36.4    13 

99.57    .10 

14.8    1.8 

39.53    .13 

14.9     03 

40.09    31 

36.3    83 

lao 

66.94    J» 

34.9    13 

99.69    .14 

13.0     13 

39.69    .17 

14.6     03 

40.33    38 

39.7     83 

97.9 

56.48    sr 

33.1     13 

99.86    .18 

11.0     13 

39.88    31 

14.5  -0.1 

40.78    38 

30.9    8.4 

Jaly    7.9 

56.77    .31 

39.9    0.8 

30.05    31 

9.1      13 

40.11     35 

14.4     03 

4137     34 

97.9     8.8 

17.9 

67.10  ^J» 

31.5  -0.0 

30.98  431 

7.9  413 

40.38  4.88 

14.5  40.1 

49.07  4.75 

1 
96.8  -13  ! 

«7.9 

57.47    M 

31.0    0.4 

30.53     30 

5.6     1.7 

40.67     30 

14.7    03 

49.88     35 

94.0    13 

Aug.  6.8 

57.86    .40 

30.7  -0.t 

30.80    .88 

3.9    13 

40.98     .38 

14.9    03 

43.77     38 

99.6    13 

16.8 

58.97    .40 

30.5    0.0 

31.08    30 

9.5    1.8 

41.31     33 

15.9    0.3 

44.73    30 

91.5    03 

96.8 

58.69    .43 

30.6  403 

31.38    30 

1.4     03 

41.65    34 

15.5    03 

45.74  IM 

90.7    03 

Sept  5.8 

59.19  4-.43 

30.9  40.3 

3I.G7  4.30 

0.7  40.0 

41.99  4.34 

15.9  40.3 

46.7041.85 

90.4  -0.1 

15.7 

59.55    .43 

31.3     03 

31.97     .30 

0.3  40.8 

49.34     35 

16.9    03 

47.85  1.00 

90.5  403 

95.7 

69.97    .40 

31.8    0.7 

39.96    .80 

0.3-03 

49.68    34 

16.5    03 

48.91    135 

903    0.7 

Oct.    6.7 

60.30    .41 

39.6    0.8 

39.55    38 

0.6    03 

43.09    .33 

16.9    03 

49.96  130 

91.8    1.1 

16.6 

60.78    .30 

33.5    0.0 

39.89    37 

1.3     03 

43.34     30 

17.9    03 

50.96    38 

93.0    1.4 

9641 

61.16  +.30 

34.5  41.1 

33.08  4.85 

9.3  -1.1 

43.66  430 

17.5  403 

61.91  431 

91.7  413 

Not.  4.6 

61.51     .33 

35.6    13 

.33.31     .83 

3.6     1.4 

43.95     38 

17.8    03 

59.79    33 

96.6    8.1 

14.6 

61.89    30 

36.9     1.3 

33.53    30 

5.9    1.0 

44.99     35 

18.1     03 

53.57     .78 

98.9     8.4 

94.5 

69.10    35 

38.9    1.4 

33.71     .17 

6.9    1.7 

44.46     38 

18.4     03 

54.93     M 

31.4     83 

Dm.    4.5 

69.33    30 

39.7    1.4 

33.86    .13 

8.7     1.8 

44.66     .18 

18.7     0.4 

54.76    .40 

34.1     83 

14.5 

69.50  -f.lS 

41.1  413 

33.97  4.00 

10.5  -1.8 

44.89  4.14 

19.1  40.4 

55.14  430 

37.0  48.8 

94.5 

69.69    30 

49.6    1.4 

34.05    .06 

19.9    1.7 

44.93     .00 

19.5    0.4 

55.36  4.14 

393    8.0 

34.4 

1 

69.67  4-.00 

44.0  41.4 

34.08  4.01 

13.9  -13 

45.00  4.04 

ID.9  +0.4 

55.49  -.00 

,     49.7  ♦O  8 
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APPABEBTT  FLACBS  POS  THS  UFF8B  TSmiT  AT  WASHnreTCML 


tf  OriMus. 


Slijkt 


i(Dee.l8.4; 

Jan.  f.4 
lf.4 
«.4 


19.1 

99.1 

May    9.1 

19.1 

».0 

Jne  B.0 

18.0 

S8.0 

J«]j    7J» 

17.9 
t7^ 

US 

Sept  5.6 
1S.7 


Oct    6.7 

Nor.    4.6 
14.6 


Dec    4.5 

14.5 
M.5 
31.4 


li     m 

5  26 


-  0  22 


90.6 

jm;     31.6  1.1 

39Ja-.M.     3t.9  VM 

99.87     .te      33.8  •^ 


1.78    .11 


-.14 
99.50  .M 
99.34  .17 
39.17  .M 
99.01     as 


34.5    •.• 

35.1  -t.s 

35.5  %ja 

^7 -a.! 
35.7  46.1 

35.6  6.3 


38.86  -.13 
38.74  .]• 
36.^     M7 


I 


I 


38.70  jm 
98.89  .13 
.17 

M 


35.3  46.4 
34.8    •.« 
34.1      6.6 
38.60 -.63 1    33.9    1.0 
38.59  4-jH  I    99.9    1.1 


31.0  4^1.3 
9n.7  1.3 
96.3  1.4 
96.8    1.3 

95.3  1.3 

93.8  4-1.4 

99.4  ij 

91.1  1.S 

90.0  1.9 

19.1  3.6 

18.4  46.S 
18.0  4«.9 
18.0  -6.1 

18.9  3.3 
18.7     0.6 

19.4  -6.9 

90.5  l.l 
91.7  1.3 
93.0     1.4 


39.16 

39.38 
39.69 
39.86 
46.16 
40.45 

40.75 
41.05 
41.34 
41.63 
41.99 


49.19  4.91 
49.44     .M 

49.67     M 
42.^    .19 


43.05     .13 

94.4 

1.4 

43.19  4-.)t 

95.8 

-M 

43.«    joe 

97.9 

1.3 

43.34  4'.03 

9«.5 

-1.3 

5  28    -17  52 


7.49  4-J3B 
7.43  -JOB 
7.39  jm 
7.31  .10 
7.19    .13 

7.04  -.W 
6.87  ae 
6.69     .19 

6.50  .16 
6.31     .17 

6.15  -.15 
6.01  .19 
5.90  JOB 
5.89  .03 
5.79  -jM 

I 

5.81  4J0B 
5.86  .06 
5JW  .n 
6.10  .16 
6.98    .19 

6.46  4.99 
6.79  J3 
6.98  J? 
7.95  J9B 
7.54     m 


7.84 
8.14 
8.44 
8.73 
9.09 


9.99  4.93 
9.54     .94 


9.76 

9.96 

10.19 


.16 
.14 


66.9 


t.0 

1.7 
1.4 
1.1 


.1 
51.7 
53.0 


51.0 

54.6  0.3 
54.9-0.1 
54.9  46.9 
54.5    03 

53.8  46.6 

59.8  1.1 
51.5    1.4 

49.9  1.7 
^1     1.9 

46.1  46.1 
44.0    9.9 

41.7  9.3 
39.4  9.3 
37.0    9.3 

34.8  49.9 

39.7  9.0 

30.9  1.7 
99.3  1.4 

98.0  1.0 

97.9  46.3 

96.8  4«.9 

96.8-0^ 

97.3  0.7 

96.9  1.1 

99.6-1.5 
31.9  1.6 
33.9    9.) 

35.4  9.9 
37.7    9J 


5  30 


54.51  4-JOK 
54.54  4>JBI 
54.59 -JOB 

54.47  J07 
54.37    Ol 

54.95  -J4 
54.10     J6 

53.93  .17 
53.76  .n 
53.60    .16 

53.45  -.14 
53.33     Jl 

53.94  J07 
53.19 -.63 
53.17  4.61 


53.97  .03 
53.38  .13 
53.53    .n 

J3 


53.93 

54.17  .S, 

54.43  .97 

54.71  .93 

54.99  .93, 


55.99 
55.58 
55.88 
56.17 
56.46 


56.73  4:96 
56.99     jM 
57.99     JB3 
57.43     .19 1 
57.60     .10  i 


10.94  4.10 

40.1  -9J 

57.74  4.19 1 

10.39     .06 

49.4    9.9 

57.84     .00, 

10.36  4^ 

44^  -9.0 

57.90  4.0«' 

—  1  IS 

•i.1  -1.3 
GS.4     1J9 

1.1 

6.9 
6.7 


k     IB 

S3S 


StST^-M 


St.99    a?,     5SJ 


—34   7  I 

•         ; 
44  J' -U 

47.5   mI 

49L9   SJ/ 

59.1    U. 


66^ 
€7^  63 
67.6-0.1 
€7.6  46.1 
67.4     63 

67.1  46.4 

66.6  63 

65.9  63 
G.0  13 
63.9    Ul 

69.7  443 

61.4  lA 
66.0  13 

58.5  13 
56.9  13 

55.4  443 
54.0     lA 

59.6  13 

51.5  13 

56.6  63 

4BS  463 
49.5  463 
49.4^0.1 

49.7  6.4 
50.9    6.7 


51.81 


51.34 
51.11 


-30 
56.71  37 
56.55  a4 
56.44    30 


66.94     33 

56.37  433       414   U 


56j9  i.r 
56.4 -u 
56.4  44J 
55J   t.7 

56.0  41J 
SU  u 
5t.l  IJ 
56J  ii 
47J   U 

45.1417 


56.44  30 
86JM  34 
96.79    30 

90.99  4-39 
51.15  J93 
51.49  39 
51.71  30 
99.61     31 

59.33  430 


51.0 
89.1  Ul 
53.3  13 
54.7  13 
13 


57.7 
59.1 
66.5 


U4 


53.61     30 

53.91  4J93 
54.18  33 
54.49  39 
54.01     36 

54.78     .141 

54J96  4. 

54.96 

54:96- 


39.5  U 
36jS  U 

317   U 

31^+11 
9B.4   L4 

94.1    ii 
94.9   1-7 

917   IJ 

91.7 -Wl 

9I.«  *9J 

91J-4* 
91.9  •» 

A   n 


94J-li 
97.0  U 
99.5  1* 
313  U 
35J  XI 


-1» 


4U  tl 
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AFPARRNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTOV. 

fioUr 

a  Oriovit. 

9  Orionis. 

99  Camelop.  (U.) 

/I  Geminonim. 

BIglit 
Aio— ■ton. 

D«eUiiAUoii 
North. 

&lgbt 
A«o«ncioii. 

Worth, 

BIgbt 

DMSllnAtiOB 

North, 

Rlgbt 
AjomwIob. 

DMHBfttira 
North, 

b     n 

5  49 

O           0 

+  7  38 

b     m 

6    1 

+  14  46 

b     m 

6    7 

+69  21 

b     m 
6   16 

+22  34 

DfMS.  30.5) 

• 
30.66  4.06 

9r'6  -0.9 

■ 

36.18  +.00 

58J  -0.6 

90.37  +.17 

39.3  +9.6 

38.13 +.11 

9^4    OJ 

Jan.    9.5 

30.79  -l-.os 

90.8    0.6 

36.95  +.06 

58.0     0.4 

90.48  +.04 

34.9    t.6' 

38.99    .00 

9.4  +0.1 

19.4 

30.79  -.00 

90.0     0.7 

36.97     M 

57.6     0.9 

90.45  -.00 

37.4    9.4 

38.96  +  Jl 

9.5    0.1 

99.4 

30.69    .00 

19.4    0.0 

36.95 -.(16 

57.3    0.9 

90.30    .91 

39.8    9.9 

38.95  -.04 

9.6    0.1 

Fob.    8.4 

30.61     .10 

18.9    0.4 

36.18    .00 

57.1     0.9 

90.04    .91 

41.8    1.9 

38.19    .06 

9.8    04 

18.4 

30.49  -.13 

18.5  -0.9 

36.07  -.19 

57.0  -0.1 

19.68  -.40 

43.6  +1.6 

:  18.09  -.19 

9.9 +6  J 

98.3 

30.35    .15 

18.9    0.9 

35.94     .16 

66.9  -0.1 

19.94     .47 

44.9    1.1 

37.95    .16 

10. 1    0.1 

lUr.  10.3 

30.90    .10 

lai  -0.1 

35.78    .16 

56.9    0.0 

18.75    .61 

45.7    0.0 

37.79     .17 

10.9    0.1 

90.3 

30.03    .10 

18.0    0.0 

35.61     .17 

56.8    0.0 

18.93     M 

46.0  +«.! 

37.69    .17 

10.3  +0.1 

30.3 

99.86    .10 

18.0  40.1 

35.44     .16 

56.8    0.0 

17.71     .61 

45.8  -0.4 

37.45    .17 

10.3    0.0 

Apr.    9.9 

99.71  -.14 

18.9  +0.9 

35.99  -.14 

56.9    0.0 

17.91  -.47 

45.9  -0.9 

37.98  -.U 

10.3    0.0 

19.9 

99.59    .11 

18.4    0.9 

35.15    .19 

56.9  +0.1 

16.77    .41 

44.0     1.9 

37.14     .19 

10.9  -0.1 

99.9 

99.49    .06 

18.6    0.4 

35.05    .00 

57.0    0.1 

16.40    .99 

49.5    1.7 

3f.09    .10 

10.1    0.1 

Umy    9.9 

99.43  -.04 

19.3    0.6 

34.98    .06 

57.9    0.9 

16.11     .99 

40.7    9.0 

36.94    .00 

10.0    0.1 

19.1 

99.40    .00 

19.9    0.6 

34.95  -.01 

57.4     0.9 

15.93    .19 

38.5    9.9 

36.89 -.00 

9.8    0.1 

99.1 

99.49  'I'.Ol 

90.6  +0.7 

34.96  +.03 

57.7  +0.9 

15.85  -.09 

36.9-9.4 

36.90  +.09 

9.7  -0.1 

Jane  8.1 

99.48    .06 

91.4    0.6 

35.09    .06 

58.1     0.4 

15.89  +.00 

33.7    9.6 

36.94    .07 

9.6  -0.1 

18.0 

99.50    .18 

99.3    0.9 

35.19    .19 

58.5    0.6 

16.04     .90 

31.3    9.6 

37.03    .11 

9.6    0.0 

98.0 

99.73    .10 

93.3    1.0 

35.95    .16 

59.0    0.6 

16.99     .91 

98.8    9.4 

37.16    .16 

9.5    0.0 

July    8.0 

99.90    .10 

94.3    1.0 

35.49    .19 

59.6    0.6 

16.65    .41 

96.4    a.9 

37.33    .19 

9.6  +0.1 

18.0 

30.11  4-.90 

95.3  +1.0 

35.63 +.99 

60.1  +0.0 

17.10  +.49 

94.1  -9.1 

37.54  +J9 

9.6  +«.! 

97.9 

30.35    M 

96.3     1.0 

35.86     M 

60.7    0.6 

17.63    .67 

99.1     1.9 

37.77     .96 

9.7    6.1 

Aog.   6.9 

30.60    .90 

97.9    0.9 

36.19    .97 

61.9    0.6 

18.94     .04 

90.3    1.7 

38.03     .97 

9.8    0.1 

16.9 

30.87    M 

98.0    0.8 

36.40    .96 

61.7    0.4 

18.91     .00 

18.8    1.4 

38.31     M 

9.9  +0.1 

96.8 

31.16     M 

98.6    0.0 

36.69    .30 

69.1     0.9 

19.63    .74 

17.5    I.I 

38.61     .91 

9.9    0.0 

8«pt.  5.8 

31.46  +.ao 

99.1  +0.4 

36.99  +.31 

69.4  +0J 

90.38  +.77 

16.6  -OJ 

38.99  +J9 

9.9    0.0 

15.8 

31.76    .» 

99.4  +0.9 

37.30     .31 

69.6  +0.1 

91.17    .79 

16.1  -0.4 

39.94     .99 

9.8  -0.1 

95.8 

39.06    .90 

99.5  -0.1 

37.61     .31 

69.5  -0.1 

91.97    .60 

15.9    0.0 

39.57     .99 

9.7    0.9 

Oct.    5.7 

39.37    .90 

99.3    0.3 

37.93     .31 

69.4     OJ 

99.77    .60 

16.0  +0.9 

39.90     .91 

9.5    0.9, 

15.7 

39.66    .90 

98.9    0.6 

38.94     .31 

69.1     0.4 

93.56    .78 

16.5    0.7 

40.93     .99 

9.9    0.9 

95.7 

39.95  4- JO 

98.3-0.7 

38.54 +.90 

61.6  -0.6 

94.33  +.76 

17.4  +1.1 

40.56  +.99 

8.9-0  J 

Not.   4.7 

33.93    .90 

97.5    0.6 

•Iq.o4      .90 

61.1     0.0 

95.06    .70 

16^     1.4 

40.87     .91 

8.5    0.4 

14.6 

33.48    .94 

96.6    0.9 

39.11     .96 

60.4    0.6 

95.74     .64 

90.9    1.7 

41.17     JO 

ai   0.4 

94.6 

33.71     M 

95.6    1.0 

39.36    .94 

59.8    0.7 

96.34     .66 

99.1    9.0 

41.45     M 

7.7    OJ 

Dm.    4.6 

33.91     .19 

94.6    1.0 

39.58    31 

59.1     0.7 

96.86    .47 

94.3    9.9 

41.70     .99 

7.4     0.9 

14.5 

34.08  +.10 

93.5  -1.0 

39.77  +.17 

58.4  -0.6 

97.98 +.96 

96.7 +«.6 

41.91  +.19 

7.9  -0.9 ' 

94.5 

34.91     .11 

99.5    1.0 

39.91     .19 

57.8    0.6 

97.58     .94 

99.9    9.6 

49.08     .16 

7.0  -0.1  1 

34.5 

34.99  •f.OO 

91.6  -0.9 

40.09  +.06 

67.3  -0.6 

97.76  +.19 

31.7  49^ 

49.90  +.10 

6.9    0.0 
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APPAKENT  PLACES  FOB  THB  UPPER  TRANSIT  AT  WASHINOTON. 

HeM 
Solar 
Date. 

a  ArgAf. 
(CaiiopuM,) 

y  Geminorum. 

a  Canis  Majorii. 
{Siriu9.) 

eCania 

Majoris. 

. 

1 

Biffht 
Aaoension. 

Declination 

Right 
Aaoension. 

Declination 
Kortk, 

Right 
Aaoension. 

DecUnatloti 
So%Uk. 

Right 
Aae^sion. 

Deelinfttias 

1 

h     m 

6  21 

-52  37' 

h     m 

6  31 

+ 16  29 

h      m 

6  40 

O           1 

-16  34 

h     m 

6  54 

-28  49 

(Doc.  30.5) 

• 

39.55  -f  .09 

It 

71.3  -3.6 

• 

40.33  +.13 

86.1  -4.5 

• 
38.87  +.10 

1  r.v  -9.4 

a 
31.58 +.11 

38' 4  -Xt 

Jan.    9.5 

39.53  -.06 

74.8     3.3 

40.43     .06 

85.7    0.4 

38.94  +.05 

14.8     9.3 

31.60  +.05 

41.3     t.S 

19.4 

39.44     .]8 

78.0     3.0 

40.48  +.03 

85.4    0.3 

38.97    .00 

16.4     9.1 

31.63     .00 

44.1     9.f 

89.4 

39.89    .16 

80.9    9.7 

40.48  -.09 

85.8     0.9 

38.95  -.04 

18.4     1.8 

31.61  -.05 

46.6     fJ 

Feb.    8.4 

39.07    .94 

83.4    9.3 

40.44     .07 

85.1  -0.1 

38.89    .00 

80.1      1.6 

31.53     .10 

48.d    9.9 

18.4 

38.81  -.99 

85.6  -1.8 

40.35  -.11 

85.0    0.0 

38.78  -.19 

81.6  -1.3 

31.41  -.14 

50.7  -1.7 

28.3 

38.50    .39 

87.1     1.3 

40.88    .14 

85.0    0.0 

38.64     .15 

88.7    0.9 

31.85     .17 

58.8     IJ 

Blar.  10.3 

38.16    .SS 

88.8    0.8 

40.08    .16 

85.1     0.0 

38.48    .17 

83.4    0.6 

31.07     .19 

53.4     r9 

80.3 

37.81     .36 

88.8  -0.3 

39.91     .17 

85.1  +0.1 

38.89     .16 

83.9  -0.3 

30.86    .91 

54.1     0.5 

30.3 

37.45    .35 

88.8  -K.9 

39.74    .16 

85.8    0.1 

38.11     .18 

84.0    0.0 

30.65    .91 

54.4  -0.1 

1 

Apr.    9.8 

37.10 -.33 

88.4  +0.7 

39.58  -.15 

85.3  +0.1 

31.93  -.17 

83.8  +0.3 

30.44  -.90 

54.3 +«.3 

19.8 

36.78    .ai 

87.4     1.9 

39.44     .13 

85.4    0.1 

31.76     .16 

83.3    0.6 

30.84     .19 

53.8    0.7 

89.8 

36.49    .97 

86.0    1.7 

39.38    .10 

85.5    0.1 

31.61     .13 

88.5    0.9 

30.06     .16 

68.9     1.1 

May    9.8 

36.83    .93 

84.1     9.1 

39.83    .07 

85.6    0.1 

31.50    .10 

81.5    1.9 

89.91     .13 

51.6    1.4 

19.1 

• 

36.03    .18 

81.8    9.4 

39.18 -.03 

85.7    0.1 

31.41     .06 

80.1     1.4 

89.80    .10 

50.1     1.7 

89.1 

35.88  -.19 

79.8  +9.7 

39.16  +.01 

85.9  40.9 

31.37  -.03 

18.6  +1.6 

89.78  -.06 

48.8  +9.0 

Jane  8.1 

35.79  -.06 

76.3    3.0 

39.19    .05 

86. 1     0.9 

31.36  +.01 

16.8    1.6 

89.68  -.09 

46.1     9.9 

18.0 

35.76    .00 

73.8    3.9 

39.87    .09 

86.4    0.3 

31.39    .05 

14.9    9.0 

89.68  +.09 

43.7    9.4 

88.0 

35.79 -l-.OO 

70.0     3.9 

39.38    .13 

86.7    0.3 

31.46     .09 

18.9    9.0 

89.78    .06 

41.3    9J 

July    8.0 

35.88    .19 

66.8     3.9 

39.58    .17 

87.0     0.3 

31.57    .19 

10.9     9.0 

89.80    .10 

38.7     9.5 

18.0 

36.03  -l-.ld 

63.6  +3.1 

39.70  +.90 

87.4  +0  3 

31.71  +.16 

8.8  +9.0 

89.98  +.14 

36.8+9.5 

87.9 

36.84     .93 

60.6     9.9 

39.98    .93 

87.7     0.3 

31.88    .19 

6.9     1.9 

30.08     .18 

.33.8    9.4 

Aog.   6.9 

36.49     .96 

57.8     9.6 

40.15    .95 

88.0     0.3 

38.09     .99 

5.1     1.7 

30.88    .91 

31.5     9.9 

16.9 

36.79    .39 

55.3     9.9 

40.41      .97 

88.8    OJi 

38.31     .94 

3.5     1.4 

30.60     .94 

89.4     1.9 

86.8 

37.13    .35 

53.3     1.8 

40.69     .99 

88.4  +0.1 

38.56    M 

8.8    1.1 

30.75    .96 

87.7     1.5 

t 

Sept  5.8 

37.50  •I-.38 

51.8  +1.9 

40.98  +.30 

88.5    0.0 

38.83  +.98 

1.3  +0.7 

31.08 +.98 

86.4  +1.1 

15.8 

37.89    .40 

50.9  +0.6 

41.89     .31 

28.4  -0.1 

33. 1 1     .99 

0.8  +0.3 

31.31     .30 

85.6    0.6 

85.8 

38.30    .41 

50.6    0.0 

41.60    .39 

88.8    0.9 

33.41     .30 

0.6  -6.1 

31.68    .31 

86.8  -M1.1 

Oct.    5.7 

38.78    .41 

50.9  -6.6 

41.98    .39 

87.9    0.4 

33.71     .30 

1.0     0.5 

31.93     .39 

85.4  -0.4 

15.7 

39.18    .40 

51.9     1.3 

48.84     .39 

87.4    0.5 

34.01     .30 

1.7    1.0 

38.85    .39 

86.1     OJ 

85.7 

39.58  +.38 

53.5  -1.9 

48.56  +.31 

86.8  -0.6 

34.31  +.30 

8.9  -1.4 

38.58  +.31 

87.3  -1.4 

Nov.   4.7 

39.89    .35 

55.7     9.4 

48.87    .30 

86.8    0.7 

34.60     .99 

4.5     1.8 

38.89    .30 

89.0    1.9 

14.6 

40.88    .31 

58.3     9.8 

43.16     .99 

85.4    0.7 

34.88     .97 

6.5    9.1 

33.19     .96 

31.8    9.9 

84.6 

40.50     .96 

61.4     3.9 

43.44     .96 

84.7    0.7 

35.14     .94 

8.6     9.3 

33.46    .96 

33.7    9.6 

Deo.    4.6 

40.74     .90 

64.8     3.4 

43.69     .93 

83.9    0.7 

35.36     .91 

11.0     9.4 

33.70     .99 

36.5    9.9 

14.5 

40.90  •I-.13 

68.3  -3.6 

43.91  +.90 

83.8  -6.6 

35.56  +.17 

13.6  -9.5 

33.91  +.18 

39.4  -a.o 

84.5 
84.5 

41.00  +.06 

71.9     3.6 

44.08     .15 

88.6    0.5 

35.71     .13 

16.0'  9.5 

34.07     .14 

48.4    3.0 

41.03  -.01 

75.5  -3.5 

44.88  +.11 

88.1  -0.4 

35.88  +.09 

18.5  -9.4 

34.18  +.09 

45.5  -3.0  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHmGTON. 

4  Canit  Majorit. 

6  GeminomiB. 

Piasxi  Tii.67. 

tfl  GeroinomiB. 
(CmsUr.) 

Mmb 

Solar 

i 

Rifbt 
▲•eeuioB. 

OeoUnation 

Right 
▲soeiialoB. 

DeolinatlOD 
Nora. 

Right 
AteeniloB. 

DMllBfttlOll 

Right 
AaoomIob. 

DMllDftttoll 

7     4 

^26  18 

li     m 

7  18 

+22  10 

h     m 

7  19 

+68  40 

h     m 

7  27 

0       / 

+82    7 

<I>eo.30.5) 

• 
8.81  4-.lt 

97^7  -9.9 

59.79  +.17 

36.6  -0.9 

• 

61.84  +J6 

60.7  +9.4 

55.94  +.99 

1 M  +0.9 

Jan.    9.5 

8.91     .07 

30.5     9.6 

59.94     .19 

36.5  -0.1 

69.13    .93^     53.1     9.5 

56.19    .15 

11.8    0.5 

1  i           Id-^ 

8.95  •••.08 

33.3    9.6 

53.04     .97 

36.4    0.0 

69.30  +.10      55.6    9.5 

66.94     .00 

19.3    0.6 

\\           99.5 

8.94  -.03 

35.8     9.3 

53.09  +.09 

36.5  +6.1 

69.33 -.03 

58.1     9.5 

56.30  +.08 

13.0    0.7 

l;Feb.    8.4 

O.UU     .06 

38.0    9.0 

53.07  -.03 

36.7    0.9 

69.94    .15 

60.6    9.4 

56.31  —.09 

13.7     6.8 

1 

18.4 

8.77  -.19 

39.8  -1.7 

53.09  -.06 

36.9  +0.3 

69.04 -J6 

69.9  +9.1 

66.95  -.06 

14.5  ♦0.6 

1 

98.4 

8.69    .10 

41.3    1.3 

59.99    .19 

37.9    0.3 

61.73    .35'     64.8     l.6| 

56.15    .19 

15.9    0.7 

1 

Mar.  10.3 

8.45    .16 

49.5    1.0 

59.79    .15 

37.5    0.3 

61.34     .49 

66.4     1.4 

56.(U     .15 

15.9    0.6 

90.3 

8.96    .90 

43.9    0.6 

59.63     .16 

37.8    0.3 

60.89    .47 

67.6    1.0 

55.85    .17 

16.5    6.5 

30.3 

8.06    .90 

43.6  -0.9 

59.46    .17 

38.1     0.9 

60.40    A9 

68.3  +«.5 

*  55.67    .18 

17.0    6.4 

Apr.    9.3 

7.85  -.90 

43.6  +0.9 

59.99  -.16 

38.3  +OJB 

59.90  -.49 

68.6    6.0 

55.49  -.16 

17.3  403 

19.9 

7.66    .19 

43.1     0.6 

59.13    .15 

38.4  +0.1 

59.49    .46      68.3-O.5I 

56UI1     .17 

17.4  +0.1 

99.9 

7.49    .16 

49.4     1.0 

59.00    .13 

38.5    0.0 

58.98    .41 

67.6    1.0 

55.15    .15 

17.4  -0.1 

lUj    9.9 

7.34     .13 

41.9     1.3 

51.88    .10 

38.5    0.0 

58.59     .95 

66.4     1.4 

55.01     .19 

17.9    0.3; 

19.1 

7.93    .10 

39.8    1.6 

51.80    .06 

38.5  -0.1 

58.98    .97 

64.8    1.7 

54.91     .06 

16.8    6.4 

99.1 

7.15  -.06 

38.0  +1.9 

51.76 -.09 

38.4  -0.1 

58.05  -.16 

69.9-9.0 

54.85  -.04 

16.4  -0.5 

ian«  8.1 

7.10  -.09 

36.0    9.1 

51.75 +.09 

38.3    0.1 

57.91  -.06      60.7    9.3 1 

54.83    .00 

15.8    0.6 

18.1 

7.10  -f.og 

33.8    9.3 

51.78     .06 

38.9    6.1 

57.88  +.00 

58.3    9.5 

54.85  +.04 

15.9    0.7 

98.0 

7.14     .06 

31.5    9.4 

51.86     .09 

38.0    0.1 

57.94     .19 

55.8    9.6 

54.99    .06 

14.5    0.7 

Jaly    8.0 

7.99    .10 

99.1     9.4 

51.97     .13 

37.9    0.1 

58.11     M 

53.9    9.6 

56.09    .19 

13.7    OJ 

18.0 

7.33  +.13 

96.7  +9.4 

59.19 +.16 

37.8  -0.9 

58.37+ JO 

60.5-9.6 

55.16  +.16 

19.9  -OJ 

98.0 

7.48    .17 

94.4     9  3 

59.30    .19 

37.6    0.9 

58.79    .30 

48.0    9.5 

55.34     .96 

19.1     0.8 

Aog.   6.9 

7.66    .90 

99.9     9.1 

59.50    .99 

37.4    0.9 

59.15    .47 

45.5    9.4 

55.56     .99 

11.3    0.6 

16.9 

7.87    .83 

90.9     1.8 

59.74     M 

37.1     0.3 

59.66     .54 

43.1     9.9 

55.80     .90 

10.4    0.8 

96.9 

8.11     Si 

18.6     1.5 

53.00    S7 

36.8    6.3 

60.94     .61 

41.0    9.0 

56.07    M 

9.6    0.9 

Sept   5.9 

8.38  +.97 

17.3  +1.1 

53.98 +J9 

36.4  -0.4 

60.87  +.66 

39.1  -1.6 

56.36 +.10 

8.7  -0.9 

1 

15.8 

8.66     .90 

16.4    0.6 

53.57     .31 

35.9    0.5 

61.56     .71 

37.4     1.5 

56.68    .99 

7.8    0.9 

95.8 

8.96    .30 

16.1  +0.1 

53.89     .39 

35.4     0.6 

69.99    .74 

36.1     1.9 

57.01     .94 

6.9    6.9 ; 

Oct.    5.8 

9.97     .31 

16.9  -0.4 

54.91     .33 

34.7     0.7 

63.05    .77 

35.1     0.6 

57.36    .95 

6.1     0.9. 

15.7 

9.59    .39 

16.9    0.9 

54.55     .34 

34.0    0.7 

63.83    .76 

34.4  -6.4 

57.79    .96 

6.9    6J 

96.7 

9.91  +.91 

18.0  -1.4 

54.88  +.34 

33.9-0  J 

64.61  +.78 

34.9    0.0 

58.09  +.97 

4.4  -0.6 , 

Nov.   4.7 

10.99    .91 

19.7    1.8 

55.99     M 

39.4    0.8 

65.39    .76 

818+0.4 

58.46    .97 

3.7    0.7 

14.7 

10.59     .99 

91.8    9.9 

55.55     .80 

31.6    0.8 

66.14    .73      34.9    6.6 

58.89     .96 
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64.7-93 

19.4 

38.61  •Jgr 

56.0    9.8 

10.0:1  -.01 

57.9    9.1 

39.99     33 

59.1     93 

41.87     39 

65.1     9.4 

29.4 

37.96  IM 

60.7    9.8 

10.00    .96 

S9.3    9.1 

33.01  4.91 

59.0  49.1 

41.91  4.99 

6c4  -93 

Mmj    9.4 

36.80  1.99 

63.1     9.9 

9.93     .98 

61.3     13 

33.01  -.91 

58.9    93 

41.99     39 

65.5    93 

19.4 

35.39  IM 

65.1     1.8 

9.64    .19 

63.9    1.7 

39.99     33 

58.6    93 

41.91  -w99 

65,4  49.1 

99.3 

33.76-1.)! 

66.7  41.3 

9.79  -.19 

64.8  4^13 

39.94 -.99 

58.9  49.4 

41.66-34 

65.3  493 

June  6.3 

31.98  1.0 

67.7     0.7 

9.59    .14 

66.1     1.9 

39.88    .97 

57.7    93 

41.63    39 

65.0    93 

18.3 

30.09  1.91 

66.1  49.9 

9.44     .15 

67.1     93 

39.61     38 

57.9     93 

41.76    .97 

64.7    9.4 

98.3 

98.15  1.94 

68.0-9.4 

9.99     .16 

67.8    93 

39.73     .99 

66.6    93 

41.68    39 

64.9    9J 

JoJj    8.9 

96.99  1.91 

67.4     9.9 

9.13    .18 

66.1  40.1 

39.63    .19 

56.1     93 

41.59    J9 

63.7    93, 

1 

18.9 

94.33-134 

66.9  -1.4 

6.97  -.18 

66.0  -93 

39.54  -.19 

55.5  49.8 

41.49  -.19 

63.2  493 

28.9 

99.53  1.73 

64.5     1.9 

6.69    .15 

67.5    9.7 

39.43     .10 

55.0     93 

41.38    .11 

69.6    U 

Aug.   7.1 

90.66  1.56 

69.3    9.4 

6.67     .14 

66.6     1.9 

39.34     .99 

54.5    03 

41.98    .19 

69.0    93 

17.1 

19.37  1.39 

59.7    9.8 

6.54     .19 

65.4     1.4 

39.95     .08 

54.0    9.4 

41.18     39 

61.4     9J 

97.1 

18.06  1.18 

56.7    3.9 

6.43     .10 

63.6    1.7 

39.17     37 

53.7     93 

41.09    38 

60.8    93 

Sept   6.1 

17.09- .93 

53.4  -3.5 

6.35  -.07 

61.9-9.1 

39.11  -.95 

53.4  493 

41.01  -.98 

1 
60.3  49.4 

16.0 

16.99     .88 

49.6    3.7 

6.:J0  -.03 

59.7    9.4 

39.07  -.99 

53.3    0.9 

40.96  -.03 

60.0     93 

96.0 

15.70     .36 

46.0    3.8 

8.99  4.01 

57.9    9.6 

39.07  4.09 

53.4-9.9 

40.95     39 

59.7  49.1 

Oct.    6.0 

15.49-  .06 

49.1     3.9 

6.39     .06 

54.4     9.8 

39.11     .06 

53.7     0.4 

40.97  4.94 

69.7  -8.1 

16.0 

15.594  .97 

36.9    3.9 

6.40     .11 

51.5    33 

39.16    .19 

54.3    9.7 

41.03     .09 

50.9     93 

95.9 

16.094  .59 

34.3  -3.8 

6.53  4.16 

48.4  -3.1 

39..30  4.14 

55.1  -93 

41.14  4.13 

60.3  -93 

Nov.   4.9 

16.77     .91 

30.5     3.6 

6.71     .91 

45.9    33 

39.47    .19 

56.9     13 

41.99     .18 

61.0    93 

14.9 

17.65  !.» 

97.0     3.3 

6.95     .96 

49.0    3.1 

39.66    .93 

57.5     13 

41.49     39 

69.0    1.1 

94.8 

19.99  1.51 

93.9    3.0 

9.93     .30 

38.9    3.0 

39.93    37 

59.1     1.7 

41.74     38 

63.3     1.4 

Deo.    4.8 

90.86  1.76 

91.1     9.5 

9.55     .34 

35.9    9.0 

33.92    30 

60.9     1.9 

4^09     39 

64.6    1.7 

14.8 

99.73+1.95 

18.8  -9.0 

9.99  4.37 

33.9  -2.6 

33.54  4.33 

69.9  -9.0 

49.34  439 

1 
6^.6-13 

94.8 

94.77  9.09 

17.1     1.4 

10.30     .99 

30.8    9.9 

33.87     .34 

65.0    9.1 

49.67     34 

66.5    9.9 

34.7 

96.9149.16 

16.0  -0.7 

10.70  4.40 

98.8-13 

'34.91  4.34 

67.1  -93 

43.09  4.95 

70.5-9.1 
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13  43 
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-59*  51 
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37?7-9.9 
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53.9-9.3 

40.03  434 

74^7  -9.4 

99.90^38 

48J  -43 

Jao.   9.8 

90.67    M 

39.8    9.1 

94.78     .44 

51.9     1.8 

41.98    34 

79.4    9.1 

93.49     39 

48.9    13 

19.7 

91.01     .83 

41.9    9.0 

95.93    .44 

50.3    IJI 

41.69    34 

70.5    13 

94.07    38 

50.1     13 

,    89.7 

91.33    .91 

43.8    1.8 

95.67    .48 

49.4  -e  J 

41.96    33 

68.9    1.4 

94.65    36 

51.8    13 
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91.63    M 

45.4     1.5 

96.08    .46 

49. 1     0.0 

49.98    31 

67.6    1.9 

95.19    39 

53.9    93 
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91.90 -f.11 

46.8  -1.9 

96.47  4  J6 

49.5  40.0 

49.57  4-.98 

66.9-9.6 

95.69  4.48 

66.3  -93 

98.6 

99.15    .81 

47.9    1.0 

96.81     .81 

50.3    IJI 

49.84     35 

66.5  -9.1 

96.15     .43 

59.0    1.8 

Uar.  10.6 

99.35    .19 

48.7    0.7 

97.10     M 

51.8    1.0 

43.07    31 

66.6  403 

96.56     38 

61.9    93 

90.6 

99.53    .16 

49.9    0.4 

97.34     .91 

53.6    9.0 

43.96    .18 

67.1     9.6 

96.91     38 

64.9    8.9 

30.5 

99.66    .19 

49.5  -e.i 

97.59    .15 

55.8    9.9 

43.49    .14 

67.9    9.9 

97.19    36 

68.0    8.1 

Apr.    9.5 

99.77  4.W 

49.5  40.1 

97.04  4-.99 

58.3  49.5 

43.51  4.19 

68.9  413 

97.49  4.90 

71.1  -9.1 

19.5 

99.84    .06 

49.3    0.3 

97.70  4.04 

60.9    9.6 

43.69    .07 

70.9    1.4 

97.58    .14 

74.1     83 

99.5 

99.88    .03 

49.0    0.4 

97.71  -.01 

63.6    9.6 
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71.6    13 
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66.9    9.5 
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97.74  4.09 

79.7    93 

19.4 
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47.9    0.6 
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99.87 -.04 

47.3  4«.6 

97.47  -.14 

70.8  49.0 

43.66  -.04 
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43.61     .06 
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86.4     1.7 

18.3 

99.76    .07 

46.0    0.7 

97.13    .19 

74.9    1.3 

43.54     .00 

78.6    1.1 

97.38    .19 

88.0    M 

98.3 

99.68    .06 

45.3    0.6 

96.93    .91 

75.4    0.9 

43.45    .10 

79.6    93 

97.17    33 

89.9    13 
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99.59    .00 

44.7    0.6 

96.71     .99 

76.1  40.5 

43.35    .11 

80.5    9.7 

96.03    36 

90.0    93 

18.9 

99.49  -.10 

44.9  493 

96.48  -.93 

76.3  40,0 

43.93  -.19 

81.0  49.4 

96.65-30 

90.3-9.1 

98.9 

99.38    .11 

43.7    0.4 

96.94     .94 

76.1  -0.5 

43.11     .18 

81.3  493 

96.36    30 

90.9  403 
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99.97    .11 

43.3    0.3 

96.00    .93 

75.4    0.0 

49.08    .13 
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96.05    39 
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99.17    .10 

43.0    0.9 

95.77    .99 

74.9    1.4 

49.85    .19 

81.9    93 

95.75    39 

88.7    13 

97.1 

99.08    .09 

49.9  49.1 

95.56    .90 

79.7    1.8 

49.73    .11 

80.7    93 

95.47    37 

87.3    13 

Sept  6.1 

99.00  -.07 

49.9  -0.1 

95.38  -.17 

70.7  -9.9 

49.63  -.99 

79.9-93 

95.99-33 

86.5  41.9 

16.1 

91.94    .04 

43.0    0.3 

95.99    .13 

68.3    9.6 

49.54     .97 

78.9    1.9 

96.09    .17 

83.5    9.1 

96.0 

91.91  -.01 

43.4    0.6 

95.11     .09 

65.6    93 

49.49  -.04 

77.5    13 

94.88    .19 

81.3    93 

Oot    6.0 

91.99  •••.09 

44.0    0.7 

95.04  -.04 

69.5    33 

49.47     .00 

75.9     13 

94.81  -.08 

78.9    9.4 

16.0 

91.97    .97 

44.8    0.9 

%.03  4-.09 

59.3    3.4 

49.48  4.04 

74.0    93 

94.89  4.08 

763    93 
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94.99  4.15 
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Not.   A^ 

99.90    .16 

47.1     1.4 

95.19    .15 

59.9    36 

49.60    .14 

69.5    9.4 

95.11     34 

79.1     93 

MJ» 

99.39    .it 

48.7    1.7 

95.37     .91 

48.6    3.6 

49.89     .18 

67.0    9.6 

95.40     39 

70.9    1.7 

94.9 

99.09    .95 

50.4     1.9 

95.61     .97 

45.1     33 

43.03     33 

64.4    9.7 

95.76     .49 

68.7     13 

Dee.    4.8 

99.89    .96 

59.4    9.0 

95.01     .93 

41.7     83 

43.98     37 

61.7    9.7 

96.90     .47 

67.7    93 

14.8 

93.19  ^ai 

54.5 -9.1 

96.97  4.30 

38.5-33 

43.56  430 

59.0  -93 

96.71  439 

67.1  493  ' 

94.8 

93.51     .33 

56.6    9.1 

96.66    .41 

35.7     9.6 

43.HH     .33 

56.4     93 

97.96     36 

67.0-93 

34.8 

93.85  ••-.34 

58.8  -9.9 

97.09  4.43 

33.4  -9.1 

44.99  4.34 

54.0  -93 

97.83  438 

67.5  -9.7 
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94.8 

34.17     .59 

59.9    9.7 

54.84     .31 

13.9     9.6 

39.09     .38 

39.5    9.9 

90.63 

.99 

94.5 

M 

34.8 

34.79  +.50 

56.9  -9.1 

55.17  4.33 

10.6  -9.4 

39.43  4.49 

99.8  -9.6 

90.96 

4.34 

91.9-^.4 
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APPAEERT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASmNQTOir. 


Soter 
DM*. 

5  UrMB  MiDorie. 

a*  CenUuri  (main.) 

c  Bootio. 

a*  Libne. 

DeeltaMtloB 

Blfflit 

DmIImiUob 

RlfH 

DeellBMioB 
Nvrlk. 

Blfffct 
Aaeaaoioa. 

I>M]iii*tka 

h     m 

14  27 

o        t 

+76    9 

li     m 

14  32 

-CO  23. 

h     m 
14  40 

+27  80 

h     m 

14  45 

-15  36 

(D«e.  30.8) 

■ 

44.06  ^M 

0* 

99.8-9.4 

96.07  4.99 

57^6    9.9 

■ 
93.67  4.99 

4M  -f  J 

3.35  4.33 

99^9 -1.9 

Jan.    9.8 

44.95    .W 

90.1     1.9 

9(1.64     .99 

57.9  -9.9 

940)0     .94 

49.9    9^ 

3.68     .94 

93.8    1.9 

19.8 

45.90     .97 

18.5    1.9 

97.93    .69 

58.6    1.9 

94.35     M 

40.8    1.9 

4J03    .99 

95.5    1.7 

«9.7 

46.88    .90 

17.7  -9.9 

97.81     .99 

59.8    1.4 

94.70     .99 

39.0     1.9 

4.38    .94 

97.9    1.7 

Feb.    M 

47.86    .M 

17.5  49.1 

98.38    .95 

61.4     IJ 

950)4     .94 

37.7    1.9 

4.71     .93 

98.8    IJ 

18.7 

48.81  4.91 

17.9  49.9 

98.99  4.99 

63.8  -i.1 

95.37  4.99 

37.0-9.9 

5.03  4.91 

90.4  -14 

98.7 

49.68    M 

19.0     1.4 

99.49    .49 

65.6    9.4 

95.68     J9 

36.7    9.9 

5.33     .99 

31.8    IJ 

Mmt.  tO.6 

50.45    .71 

90.8     1.9 

99.88    .49 

68.1     9.9 

95.95     .99 

37.0  49.9 

5.61     .91 

33.1     IS 

90.6 

51.10     M 

99.9    9.4 

30.99    .99 

70.7     9.7 

96.19     .93 

37.7    9.9 

5.85     .SI 

34.9    1.9 

30.6 

51.60    .49 

95.5     9.9 

30.64    M 

73.5    9.9 

96.40    .19 

38.9    1.9 

6.07     J9 

35J[    OJ 

Apr.    9.6 

51.95  4.97 

98.5  49.9 

30.93  4  Je 

76.4  -9J 

96.58  4.15 

40.4  41J 

6.96  4.17 

96.0  -9.7 

19.5 

59.14  4.11 

31.5    9.1 

31.16    .99 

79.9    9.9 

96.71     .19 

49.1     IJ 

6.41     .14 

96.6    0.9 

99^ 

59.17 -.96 

34.6    9.1 

31.33    .14 

89.1     9.7 

96.81     .99 

44.1     t^ 

6.54     .11 

37.9    0.4 

Umj    9.5 

59.04     .99 

37.7    9.9 

31.44     .99 

84.8    9.9 

96.88    .99 

46.1     9.1 

6.64     .99 

37.3    0.9 

19.4 

51.76    .91 

40.6    9.9 

31.49  4.99 

87.4    9^ 

96.91  4.99 

48.9    9.9 

6.71     .99 

87.4  -«.l 

99.4 

51.35  -.47 

43.3  49.9 

31.48 -.94 

89.7-9.9 

96.91  -.91 

50.9  41 J 

6.75  4.09 

37.5    0.0 

June  a4 

60.89    .99 

45.5    9.1 

31.41     .19 

91.9    9^ 

96.88     .94 

59.1     1.9 

6.77    .99 

37.4  49.1 

I&4 

50.18     .99 

47,4     1.7 

31.98    .15 

93.7    1.7 

96.89     .97 

53.8    1.9 

6.75  -.93 

374    9JI 

98.3 

49.46    .79 

48.9     1.9 

31.10    .99 

96.9    1.9 

96.73     .19 

55.3    1.9 

6.71     M 

37.1     9JI 

Jnly    8.3 

48.67    .91 

49.8    9.7 

30.87    .99 

96.3    9J 

96.69    .19 

56.5    1.1 

6.65    .99 

86.9    %a 

18.3 

47.83  -.95 

60.9  49.1 

90.60  -.99 

97.0-9.9 

96.49  -.14 

57.4  49J 

6.56  -.19 

36.6  49.4 

98.3 

46.97    .97 

50.1  -9.4 

30.30     .99 

97.3  -9.1 

96.35    .19 

58.0    9.4 

6.45    .19 

96.1     9.4 

Aog.   7.9 

46.10    .99 

49.4     9.9 

99.98    .99 

97.1  49.4 

96.19     .19 

58.3  49.1 

6.39    .13 

85.7    9J 

17.9 

45.94    .94 

48.9     1.4 

99.65    .99 

96.5    9J 

96.03     .19 

58.9-9.9 

6.19    .13 

35.9    9.9 

97.9 

44.41     .99 

46.5     1.9 

99.39    .91 

96.5    1.9 

95.86     .19 

57.8    9.9 

6.06    .13 

34.7     9.9 

Sept.  6.1 

43.64  -.74 

44.3  -9.4 

99.09  -.99 

94.0  41J 

95.71  -^.19 

57.0  -1.9 

5.93 -.19 

34.9  49.9 

16.1 

49.94     M 

41.7     9.9 

98.75    .94 

99.3     1.9 

95.57     .19 

55.8    1.9 

5.81     .10 

83.7    9.4 

96.1 

49.33    .99 

38.8    9.1 

98.54     .19 

00.9    9.1 

95.45    .10 

54.3    1.9 

5,79    .97 

83.3    9.3 

Oot.    6.1 

41.83    .43 

35.5    9.4 

98.40    .10 

88.0    9.9 

95.37     .99 

59.5    9.0 

5.66 -.04 

33.0    9J 

16.0 

41.46    .99 

31.9    9.7 

98.33  -.99 

85.6    9.4 

95.39 -.99 

50.4    9.3 

5,64     .90 

39.9  49.1 

96.0 

41.94  -.15 

98.1  -9.9 

98.35  4.97 

83.3  49.9 

95.39  4.M 

48.0-9.9 

5.67  4.95 

39.9-9.1 

Not.  5.0 

41.16  4.91 

94.9    9.9 

96.47     .19 

81.0    9.9 

95.37     .99 

4U     9.7 

5.74     .to 

33.1     9J 

15.0 

41.95    .17 

90.3    9.9 

98.68     .95 

78.9    9.0 

95.47     .13 

49.5    9.9 

5.87    .15 

33.5    9J 

94.9 

41.51     M 

16.5    9.7 

98.98    .94 

77.1     1.9 

95.69     .19 

39.5    3.9 

6.04     .90 

34.9    0.0 

Dee.   4^ 

41.93    .49 

19.8    9.9 

99.36    .49 

75.7     1.9 

95.83    .93 

36.5    9.9 

6.97    M 

35.1     1.1 

14.9 

49.50  4  J9 

9.5-9.9 

99.89  4.49 

74.7  49.0 

96.08  4  J7 

33.5  -9J 

6.53  4  J9 

36.9-1  J 

94.8 

43.90     .79 

6.5    9.0 

30.33     .M 

74.1  49.3 

96.37    J9 

3U.6    9.9 

6.83    .91 

1    37.6    1.4 

34.8 

44.03  4.99 

4.0  -9.9 

30.89  4.57 

74.0  -9.1 

96.68  4.33 

97.9-9.5 

7.16  4.94 

'    39.1  -m; 
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APFAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^UrMiMinorii. 

fi  Bootifl. 

fi  Libra. 

y  Be 

MICU. 

Eight 

AMMMiOB. 

DmUmUob 
North. 

Aaeeaaion. 

D<cltMHon 
Mora. 

Aififiirion. 

DeoHiftion 
SomtlL 

Aioe—lim. 

DeolbiatkB 

h     m 

14  50 

+74  84 

k     m 

14  57 

+40^  47 

Yk     m 

15  11 

o        t 

—  8  59 

15  20 

1 

+37*  44  : 

1 

(Dae.  30^) 

■ 
59.37  -I-.?! 

4M  -«.7 

i 
58.86  4.34 

58'4  -9 J 

90.55  4.30 

49^9  -1.0 

30.68  4.30 

96!3-3J 

Jan.    9S 

60.13    M 

39.0    t.1 

50.99    JO 

55.7    93 

90.86    .39 

50.9    1.7 

31.00     .34 

93.5    \Jk 

19.8 

60.96    .» 

37.1     1.5 

50.59    .30 

53.4     9.0 

91.19     .33 

59.6    1.7 

31.35     .30 

91.1      SLl 

89.8 

61.84    M 

35.9    0.9 

59.97    .36 

51.7     1.5 

91.53    .34 

54.9    1.0 

31.79     .37 

19.9     L7 

Veh.    8.7 

69.73    M 

35.3-0.9 

60.35    .37 

50.5    0.9 

91.86    .33 

55.8    1.5 

39.08    .30 

16^-0  5 

ia7 

63.60  •f.tt 

35.5  40.5 

60.79  4.30 

49.9  -0.3 

99.18  4.31 

57.9  -I  J 

.19.44  4.3S 

88.7 

64.49    .78 

36.3    1.1 

61.07    .33 

49.9  40.3 

99.48    .90 

58.4    1.1 

39.79     .33 

IG.7  40.i 

lUr.  10.7 

65.17    .70 

37.7    1.7 

61.39    .30 

50.5     0.8 

99.77    .97 

59.4    0.9 

33.11     .31 

17.0    OJ 

90.6 

65.89    M 

39.7    S.9 

61.67    M 

51.6     1.3 

93.09    .95 

60.1     0.7 

33.40     .99 

17.9    1.1 

30.6 

66.34     M 

49.1     1.0 

61J)1     .91 

53.9    1.7 

93.96    .91 

60.7    0.4 

33.66    .94 

19.3    IJ 

Apr.    9.6 

66.74  -¥.» 

44.9  49.0 

69.19  4.18 

55.1  49.1 

93.46  4.10 

61.0  -e.9 

33.88  4.90 

91.1  49J 

19.5 

66.99    .18 

47.9    3.1 

69.98    .14 

57.4     9.4 

93.64     .10 

61.1     0.0 

34.06     .10 

93.9    tJ 

99.5 

67.10  -{-.M 

51.0     3.1 

69.39    .00 

59.9    9.5 

93.79    .13 

61.1  40.1 

34.90     .19 

95.6    9^ 

lUy    9.5 

67.07  -.1© 

54.1     3.1 

69.46    .05 

69.5    9.0 

93.91     .10 

60.9    0.9 

34.30    .06 

98.1    ii 

19.5 

66.90    M 

57.9    9.0 

69.49  4.01 

65.1     9.0 

94.00    .06 

60.6    0.3 

34.36  4.04 

30.7    tA 

99.4 

66.60 -J8 

60.0  49.7 

69.48  -.03 

67.6  49.4 

94.06  4.05 

60.9  40.4 

34.38    .60 

33.3  49.5 

Jane  8.4 

66.19    .40 

69.5    0.4 

69.43    .07 

70.0    9.9 

94.09  4.09 

59.8    0.4 

34.37 -.04 

35.7    &3 

16.4 

65.67    .60 

64.7    t.0 

69.35    .10 

79.1     9.0 

94.10  -.01 

59.3    0.5 

34.31     .07 

38.0    11 

98.4 

65.07    .04 

66.4    1.5 

69.93    .13 

74.0     1.7 

94.07    .04 

58.9    0.5 

34.99    .11 

39.9    U 

Jalj    8.3 

64.39    .70 

67.7    1.0 

69.08    .10 

75.5     1.3 

94.09    .00 

58.4    0.5 

34.10     .14 

41.6    U 

18.3 

63.66  -.75 

68.5  40.5 

61.91  -.18 

76.6  40.9 

93.94.  -.00 

57.9  40.5 

33.95  -.17 

49.9  4I.I 

98.3 

69.89    .76 

68.7    0.0 

61.79    .90 

77.3    0.5 

93.85    .11 

57.5    0.5 

33.77     .10 

43.9   e.7 

Aug.   7.3 

69.09    .79 

68.4  -0.5 

61.51     .91 

77.6  40.1 

93.73    .19 

57.0    0.4 

33.58    .90 

44.4  40.3 

17.9 

61.30    .79 

67.6    1.1 

61.99    .99 

77.4  -0.4 

93.60    .13 

56.6    0.4 

33.37     .91 

44.6  -«.i 

97.9 

60.59    .70 

66.9    1.0 

61.07     .91 

76.8    0.8 

93.46    .14 

56.3    0.3 

33.15    .91 

44.3    V> 

Sept  6.9 

59.78  -.71 

64.4  -f.l 

60.86  -.90 

75.8  -IJI 

93.39  -.13 

56.0  40.9 

39.94  -.90 

43.6  -IJ 

16.1 

59.09     .00 

69.1     9.5 

60.67    .18 

.74.4     1.0 

93.19    .19 

55.8  40.1 

39.74     .10 

49.4    J.I 

96.1 

58.48    .07 

59.4    9.0 

60.49    .15 

79.5    9.0 

93.09    .00 

55.6    0.0 

39.56    .17 

40.8    1.8 

Oct    6.1 

57.96    .47 

56.3    3.9 

60.36    .19 

70.3    9.4 

93.01     .00 

55.7  -41.1 

39.4 1     J3 

38.9    U 

16.1 

57.54     .35 

59.9    3.5 

60.96    .07 

67.7    9.7 

99.96  -.09 

55.8    0.3 

39.99    .00 

36^    V^ 

96.0 

57.95  -.» 

49.3  -3.7 

60.91  -.09 

64.8  -3.0 

99.96  4.09 

56.9-0.5 

39.93  -.04 

33.9 -16 

Nov.   5.0 

57.10 -.06 

45.5    3.8 

60.99  4.04 

61.6    3.9 

93.00    .07 

56.8    0.7 

39.91  4.01 

31.0    11 

15.0 

57.10  4.07 

41.6     3.9 

60.99    .10 

58.3     3.4 

93.10     .19 

57.5    0.9 

39.95     .07 

97.8    W] 

94.9 

57.95     .09 

37.7     3.8 

60.49    .10 

54.9     3.4 

93.94     .17 

58.5    1.1 

39.35    .13 

94.5    13 

Dec.    4.9 

57.55    .37 

34.0     3.6 

60.61     .99 

51.4     3.4 

93.43     .91 

59.7    1.3 

39.51     .19 

91.9    13 

14.9 

58.00  4.01 

30.5  -3.3 

60.85  4.97 

48.1  -3.3 

93.67  4.95 

61.1  -1.5 

39.73  4JM 

17.8-11 

94.9 

58.58    .04 

97.3     9.0 

61.14     .31 

44.9    3.1 

93.94     .96 

69.5     1.0 

39.99     .98 

14.6   11 

34.8 

59.97  4.75 

94.6  -9.5 

61.47  4.35 

42.0  -9.7 

94.95  4.31 

64.3  -1.7 

33.99  4.39 

11.6-11! 
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AFPABENT  PL10B8  FOR  THE  UPPER  TRANSIT  AT  WABmNGTOK. 


[1>oo.  30.9; 

Jan.  9.8 
19.8 
f9.6 

Feb.    8.8 


Mat. 


18.7 

65.57  -l-.Te 

98.7 

56.39    .79 

10.7 

57.01     .68 

90.7 

57.64     .66 

90.6 

58.18    .48 

Apr.  9.6 
19.6 
99.5 

Umy  9.5 
19.5 

99.5 
Jane  8.4 
18.4 
98.4 
July    8.4 

las 

98.3 
Aug.  7.3 
17.9 
97.9 

Sept  6.9 
16.9 
96.1 

Oot.  6.1 
16.1 

96.1 

Not.  6.0 

15.0 

96.0 

Deo.   4.9 

14.9 
94.9 
34.9 


)r«  Una  Minoris. 


Sii^i 


h     in 

15  20 


51.97  •I'.M 
59.58  .65 
53.97  .76 
54.09  .76 
54.79    .77 


58.61  -t-.!? 
58.99  .95 
59.19  .16 
59.19 -f.61 
59.14  -.11 

58.98 -.» 
58.70  .61 
58.33  .« 
57.87  .56 
57.33    .57 

56.73  —.61 
56.08    .67 

56.39  .66 
54.69  .76 
S3M    .66 

63.30 -.67 
59.66  .61 
59.05  .56 
61.59  .48 
61.08    .66 

60.74  -.66 
60.59  .16 
50.43  -.68 
50.47  4-.!  I 
50.66    JH 

60.96  4  J7 

61.40  .46 
51.94  4.66 


+72  11 

65.3  -9.6 

69.6  9.5 
00.3    1.9 

58.7  J.3 

57.7  -6.6 

57.4  46.1 

57.8  6.7 

58.8  1.8 

60.5  1.6 

69.6  9.4 

65.9  49.7 
68.1  3.6 
71.9  3.1 
74.3  3.9 
77.5     8.1 

80.5  49.9 

83.3  9.6 

85.8  9.3 

87.9  1.9 

89.6  1.4 

90.8  41.6 
91.5  46.5 

91.7  -6.1 

91.4  6.6 

90.5  IJ 

89.9  -1.6 
87.3    9.1 

85.0  9.5 
89.3  9.9 
79.9    3.3 

76.8  -3.5 

79.1  3.7 
68.3    3.6 

64.5  3.6 
60.7    3.7 

57.0  -3.5 

53.6  8.9 
50.6 


a  Corona  Borealb. 


Blfht 
AmmmIob. 


h     m 

15  80 


3.76  4.96 
4.06     .31 

4.39  .38 
4.79  .31 
6.06    .31 

6.40  4.33 

6.79  .31 

6.09  .96 
6.30  .96 
6.55     .93 

6.77  4.» 

6.95  .17 

7.10  .13 
7.99  .16 
7.30  .66 

7.36  4.68 
7.36  .66 
7.34  -.04 
7.99  .67 
7.91     .16 

7.09  -.13 

6.96  .15 

6.80  .16 
6.63  .17 
6.45    .18 

6.97  -.17 

6.10  .16 
5.94  .14 

5.81  .11 
6.71  .67 

5.66  -.68 
5.65  4.69 
5.70  .67 
5.80  .19 
5.96    .17 

6.15  4.99 
6.39    .98 

6.67  4.9D 


DeollMtioa 


+27    8 

49.9 -9J 
47.3  9.5 
44.9  9.9 
49.9  1.6 
41.3    1.3 

40.3  -6.6 

39.8  -6.3 

39.7  46JI 

40.9  6.7 
41.9     1.9 

49.6  41.5 

44.3  1.6 
46.9    9.6 

48.4  9.1 
50.6    9.9 

59.8  49.9 

54.9  9.1 
57.0  1.9 
58.8  1.7 
60.3  M 

61.6  41.1 
69.6  6.6 
63.3  6.5 
63.6  46.1 
63.6 


63.1 
69.3 
61.9 
50.7 
57.8 

56.7 
53.9 
50.5 
47.6 
44.6 


a  SerpoDtle. 


1.6 
1.3 
1.7 
9.6 


9.6 
9.6 

9.9 
3.6 


41.6-3.6 

38.7  9.9 

36.8  -9.7 


mght 
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51.7  -1.1 

49.16  4.31 

58.3  -1.1 

41.4341.54 

5.6  -1.1 

W.7 

33.73     .79 

58.9    0.0 

18.35     .35 

50.8-0.5 

49.47    JO 

57.4    0.7 

43.01    1.50 

4.8  -0.4 

Mar.  10.7 

34.59    .77 

59.7     1.0 

18.70     .34 

50.6  40.1 

49.77     .30 

66.8  -41.3 

44.69  1.59 

4.7  40.9 

W.7 

35.98    .74 

60.8    1.3 

19.04     .33 

50.9    0.0 

43.07     .90 

56.7  40.1 

46.18  1.89 

5.3    9J 

ao.7 

36.01     .n 

69.3    1.8 

19.36    .30 

51.9    IJI 

• 

43.35     .97 

57.0    0.4 

47.65  1.40 

6.4     1^ 

<pr.    9.6 

36.68  4^  J5 

64.1  -1.9 

19.65  4.98 

53.3  41.7 

43.69  4.90 

57.6  40.8 

48.9841.93 

8.9  49.0 

19.6 

37.31     .69 

66.1     9.1 

19.91      .95 

55.9    9.1 

43.87     .94 

58.6     1.1 

60.11    1.09 

10.4     9.4 

99.6 

37.86    .59 

68.4    9.3 

90.14     .91 

•S7.5    9.4 

44.09     .91 

50.8    1.3 

51.01      .78 

13.0    9.8 

May    9.5 

38.34     .44 

70.8    9J^ 

90.33    .17 

60.1      9.7 

44.99    .18 

61.9    1.5 

51.66     .51 

16.0     3.0 

19.6 

38.74     M 

73.3    9.0 

90.48    .13 

69.8    9.8 

44.46    .18 

69.8    M 

59.044  .94 

19.1     3.1 

99.5 

39.05  4-.99 

75^  -9.0 

90.58  4.09 

65.7  49.8 

44.60  4.13 

64.5  41.7 

59.13-  .95 

99.3  43.9 

Jone  8.5 

39.96    .10 

78.5    9.8 

90.65  4.04 

68.5    9.8 

44.71     .09 

66.9    1.7 

51.94     .33 

95.5     8.1 

18.4 

39.38  4-.06 

81.1      9.6 

90.67    .00 

71.3    9.7 

44.79     .08 

67.8     1.0 

51.48     .50 

98.6    3.0 

98.4 

39.39 -.04 

83.6    9.4 

90.64  -.00 

73.9    9.5 

44.83  4.09 

69.4     1.5 

50.76     J5 

31.5    9.8 

July  &4 

39.31     .13 

85.8    9.9 

90.57    .00 

76.9    9.9 

44.83  -.09 

70.9    1.4 

49.70  1.08 

34.9    9.5 

18.4 

30.13  ^M 

87.8  -1.9 

90.46  -.13 

78.3  41.0 

44.79  -.05 

79.9  41.3 

48.60-1.98 

36.5  49.1 

98.3 

38.86    .31 

89.6    1.5 

90..39    .18 

80.1     1.5 

44.79     .08 

7:1.4     I.I 

47.99  1.40 

38.4     1.7 

Aug.  7.3 

38.51     .38 

90.9    1.9 

90.14     .90 

81.4     1.1 

44.69    .11 

74.4    OJ 

45.68  tM 

39.0    1.3 

17.3 

38.10    .44 

91.9    0.7 

19.93    M 

89.4    0.7 

44.60    .14 

75.1     OJ 

44.09  1.71 

40.9    9.8 ; 

97.9 

37.64     ,47 

99.3  -0.9 

19.70     .94 

89.9  40.3 

44.35    .18 

75.6    0.4 

49.96  1.70 

41.4  40.3! 

Sept  6.9 

37.15  -.49 

99.3  40.9 

19.45  -.94 

83.0  -0.1 

44.18 -.17 

75.9  40.1 

40.45-IJ9 

41.5-0.9 

16.9 

36.66    .48 

91.8    0.7 

19.91     .94 

89.6    0.8 

44.09    .17 

75.9  -0.1 

38.69  1.81 

41.0    0.7 

96.9 

36.90    .45 

90.9     1.9 

18.97     .93 

81.8    1.0 

43.85     .10 

75.7    0.4 

36.83  1.70 

40.0     1.9 

Oot    6.1 

35.77    .39 

89.5    1.0 

18.75    .91 

80.5    1.5 

43.70     .14 

75.9    0.0 

35.11   1.07 

38.6     1.7 

16.1 

35.49    .31 

87.7     1.9 

18.55    .18 

78.8     1.9 

43.57    .11 

74.4     0.9 

33.60  1.53 

36.6    9.1 

96.1 

35.15  -Jll 

86.6  49.9 

18.40  -.14 

76.7  -9J 

43.47  -.08 

73.4  -1.1 

39.04-1.30 

34.3  -9.0 

Nov.  5.1 

34.99  -.10 

83.9    9.4 

18.98    .00 

74.3     9.8 

43.41  -.04 

79.1     1.4 

30.78  1.13 

31.5    3.0 

15.0 

34.04  4>.0fi 

80.7     9.5 

18.99  -.03 

71.5    9.9 

43.39  4.01 

70.6     1.8 

99.75     .80 

98.5    3.9 

95.0 

35.03    .15 

78.9    9.5 

16.99  4.03 

68.4     3.1 

43.49    .05 

68.9     1.8 

98.99     .09 

95.1     3.4 

Dee.  6.0 

35.94     .17 

75.6    9.4 

18.98     .00 

65.9    3.3 

43.50     .10 

66.9    9.0 

98.51     .39 

91.6     3.5 

14J 

35.58  4>.39 

73.9  49.3 

18.39  4.15 

61.8-3.4 

43.69  4.15 

64.9-9.1 

98.35-  .01 

18.0  -3.0 

94.9 

36.03    .50 

71.1     9.0 

18.57     .90 

5*?.5     3.3 

43.80     .19 

69.7     9.9 

9H..'«04  .30 

14.5     3^! 

' ' 

36.50  4>.00 

69.9  41.7 

18.79  4.941     65.9 -3.1 1 

44.01  4.93 

fiO.6-9  1 

98.'r>4  .01 

11. 1  -3.9| 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

i  Herealii. 

a>  Hercalia. 

h  Ophiuehi. 

/}  DncoBiA. 

Mmw 

8ol»r 
Date. 

• 

1 

1 

Aacensioii. 

DecliiiAtloD 

JfOftA. 

Rigbt 

DMltnation 

Bigbt 
Asoensioii. 

DeeHnattoa 

Ateemion. 

S0rtk. 

h     m 

16  57 

+83 

42 

h     m 

17    9 

4- 14  30 

h      in 

17  49 

O            i 

-24    4 

h     m 

17  28 

+52*22 

(Dec.  30.9) 

42.43  •l'.90 

59.2 

-3.1 

• 

50.39  4.90 

24.7  -9.4 

• 

56. 1 1  4.93 

4d.6  -8.9 

• 

1.66  4.17 

30^2  -X4 

Jan.    9.9 

42.66    .95 

56.1 

9.9 

50.61     .83 

22.3     9.3 

56.35     .97 

49.8    0.3 

1.86     .83 

26.7     3.3 

19.9 

42.93    .« 

53.3 

9.6 

50.86     .96 

20.2    9.1 

56.64     .90 

50.2    0.4 

2.13     .99 

93.5     3.1 

29.8 

43.22    .31 

50.9 

9.9 

51.13     .80 

18.1     1.9 

56.94     .38 

50.6    0.4 

2.44     .34 

90.6     ft.7 

Feb.    8.8 

43.54     .38 

48.9 

1.8 

51.42     .30 

16.4     1.6 

67.27     .33 

51.1     0.5 

2.80    .37 

18.9     9.1 

18.8 

43.87  •!-.» 

47.3 

-1.3 

51.72  4.31 

15.1  -1.9 

57.61  4.34 

51.5  ^.5 

3.18  4.40 

16.4  -1^ 

98.8 

44.21     M 

46.3 

0.7 

52.03     .31 

14.1     0.8 

57.95     .34 

52.0    0.4 

3.59    .41 

15.1      8^ 

Mar.  10.7 

44.54    .33 

45.9 

-0.1 

52.34     .30 

13.6  -0.3 

58.29     .34 

52.4    0.4 

4.01     .49 

14^ -8J 

20.7 

44.87     .38 

46.1  40.4 

52.64     .89 

13.5  40.1 

58.63     .33 

52.8    8.3 

4.49    .41 

14.5  48.4 

30.7 

45.18     .30 

46.8 

1.0 

52.93     .98 

13.8    0.5 

58.95     .39 

53.0    0.3 

4.83    .39 

15.2     1.8 

Apr.    9.6 

45.47  ^M 

48.0 

41.5 

53.21  4.97 

14.6  40.9 

59.27  4.31 

58.3  -0J8 

5.21  4.37 

.  16.5  +1J 

I9.G 

45.74     .85 

49.7 

1.9 

53.46     .95 

15.7     1.3 

59.57     .99 

53.4    0.1 

5.56     .33 

18.4     9.1 

29.6 

45.98     .99 

51.8 

9.9 

53.70     .93 

17.1     1.6 

59.85     .97 

53.6    0.1 

6.87     .99 

96.7     93 

Hay    9.6 

46.18     .19 

54.2 

9.5 

53.91     .90 

18.8     1.8 

60.11     .95 

53.6    6.1 

6.14     .95 

93.4     9^ 

19.5 

46.35    .15 

56.8 

9.6 

54.10     .17 

20.6     1.9 

60.34     .99 

53.7    0.1 

6.36    .19 

96.4     3.1 

29.6 

46.49  -l-.U 

59.5  49.7 

54.25  4.14 

22.6  +9.0 

60.54  4.18 

53.8  -8.1 

6.53  4.14 

99.6  43.9 

Jane  8.5 

46.58    .07 

62.2 

9.7 

54.37     .10 

24.6    9.0 

60.71     .15 

53.9    8.1 

6.64     .88 

39.8    3J 

18.5 

46.63  -l-.OS 

64.9 

9.6 

54.46    .07 

26.6     1.9 

60.84     .11 

54.1     0.1 

6.69  4.09 

36.1      3.9 

28.4 

46.63  -.09 

67.5 

9.5 

54.51  4.03 

28.4     1.8 

60.93    .07 

54.2    8.1 

6.68  ^.84 

39.9    3.1, 

Jnly    8.4 

46.60     .06 

69.8 

9.3 

54.52  -.01 

30.2    1.7 

60.98  4.03 

54.3    0.9 

6.61     .10 

49.2    9J 

18.4 

46.52  -.10 

72.0  49.0 

54.49  -.05 

31.8  41.5 

60.99  -.09 

54.5  -8.9 

6.48  *.15 

44.9  49.5 

28.3 

46.41     .13 

73.8 

1.6 

54.43     .06 

33.2    1.3 

60.95    .06 

54.7    O.I 

6.30    .90 

47.3    9J 

Aug.    7.3 

46.25    .16 

75.3 

1.3 

54.33     .11 

34.4     1.0 

60.87     .00 

54.8    8.1 

6.07    .95 

49.3     IJ 

17.3 

46.07    ,19 

76.4 

0.9 

54.20     .14 

35.3    0.8 

60.76     .19 

64.9  -0.1 

6.80    .99 

50.8     1.4 

27.3 

45.87     .91 

77.1 

0.5 

54.05     .16 

36.0    0.5 

60.62    .15 

54.9    0.0 

6.49    .39 

59.0    8.91 

Sept.   6.2 

45.65  -.99 

77.4 

40.1 

53.88  -.17 

36.3  40.9 

60.47  -.16 

54.9  48.1 

5.16 -.94 

69.6  48.4 

16.2 

45.43     .99 

77.3 

-0.3 

53.71     .18 

36.4  -0.1 

60.29    .17 

54.8    0.1 

4.81     .35 

59,8  -8J 

26.2 

45.20     .99 

76.7 

0.8 

53.53     .17 

36.2    0.4 

60.12    .16 

54.6    0.9 

4.46     .34 

52.5    0.6 

Oct.    6.2 

44.99     .90 

75.7 

1.9 

53.37     .15 

35.7    0.7 

59.96     .15 

64.3    0.3 

4.12    .33 

51.6     I.I 

16.1 

44.81     .17 

74.3 

1.6 

53.22    .13 

34.9     1.0 

59.82    .13 

54.0     0.3 

3.81     .30 

50.3     1.6 

1 

26.1 

44.65  -.13 

72.0 

-9.0 

53.10 -.10 

33.7  -1.3 

69.71  -.09 

63.7  40.3 

3.53  -.96 

1 
48.4  -9,1  1 

Nov.   5.1 

44.54     .00 

70.4 

9.3 

53.02    .06 

32.3     1.5 

59.64  -.05 

5:^.4     0.3 

3.29     .91 

46.1     9.S 

15.0 

44.48  -.04 

67.9 

9.6 

52.98  -.09 

30.7     1.8 

59.62    .00 

53.1     0.3 

3.11     .15 

43.4     9.9 

25.0 

44.46  4.09 

65.1 

9.9 

52.99  4.03 

28.7     9.0 

59.64  4.05 

62.8    0.9 

2.99     .88 

40.4     3.9 

Dec.    5.0 

44.51     .07 

62.1 

3.1 

53.05     .08 

26.6    9.9 

59.72    .11 

52.7  40.1 

2.94  -.01 

37.1     3.4 

15.0 

44.61  4.13 

50.0 

-3.1 

53.15  4.13 

24.4  -9.3 

59.85  4.16 

52.7    0.0 

9.96  4.06 

33.6  -3.5 

24.9 

44.76    .18 

55.8 

3.1 

53.31     .17 

22.0    9.4 

60.04     .90 

52.8  -0.1 

3,06    .13 

30.0    3J» 

34.9 

44.96  4.99 

52.7 

-3.0 

53.50  4.91 

19.7  -9.4 

60.26  4.94 

52,9-8.9 

3.22  4.19 

26.5  -.\4 
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APPAKlilNl'  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Umm 

Solar 
BaU. 

a  Ophioehi. 

u  Drmconio. 

^  HeroulU. 

^1  Draconis. 

Right 
AaoeneioB. 

DeoUnattoii 
JVorO. 

• 

• 

Bight 
AtooasioB. 

1 

DeellaatloB 
MofOL 

Right 
A«c«mioii. 

DeoUnatlos 
JforO. 

Bight 
AeoenstoB. 

DeellDAtioo 
Ifora. 

h     m 

17  30 

+  12  37 

h     m 

17  37 

+68  47 

17  42 

+27  46 

h     m 

17  43 

+72  11 

Deo.  30.9) 

• 

9.39  -t-.TS 

60.4  -9.9 

30.53  4.18 

69.1  -9.8 

• 

19.58  4J8 

43'^3-ftJ 

44.04  4.15 

47.3  -9.8 

Jmn.    9.9 

9.59    M 

58.9    M 

30.75    Jf7 

65.6    9.4 

19.76    JO 

40.5    9J 

44.96    JB 

43.7    9.4 

19  JO 

9.89    .» 

56.0    9.0 

31.06    .97 

69.3    9.1 

19.96    M 

37.8    9.8 

44.60    .40 

40.4     9J 

99.9 

3.06    J7 

54.1     1.8 

31.50    .40 

59.3    9.7 

90.93    J7 

35.3    9J 

45.07    Jl 

37.4     9.8 

Feb.    8.8 

3.36    M 

59.4     1.A 

39.01     M 

56.8    9.9 

90.51     JO 

33.9    IJ 

45.63    Jl 

34.8    9J 

18.8 

3.65  ^,» 

61.1  -1.9 

39.58  4.59 

54.8  -1.8 

90.81  4.90 

31.5  -1 J 

46.98  4  JB 

39.8  -1.7 

28.8 

3.96    .90 

50.1     0.0 

33.19    .89 

63.5    1.0 

91.19    Jl 

30.9     IJ 

46.98    .79 

31.4     I.I 

Mar.  10.7 

4.96    .90 

49.5  -0.9 

.33.83    .84 

59.8  -8.9 

91.44     M 

99.5  -8.4 

47.79    .74 

30.6  -0.4 

90.7 

4.56    .90 

49.4  40.1 

34.48    .84 

59.8  40.3 

91.75    .91 

99.4  48.1 

48.47     .74 

30.5  40  J 

30.7 

4.86    M 

49.6    0.5 

35.11     .81 

53.5    1.0 

99.07    JO 

99.8    8J 

49.90    .71 

31.1     OJ 

Apr.    9.7 

5.14  •¥M 

50.3  49.9 

35.70  4.57 

54.8  41.8 

99.37  4  JO 

30.7  41.1 

49.90  4Je 

39.3  41 J  ! 

19.6 

6.41     .96 

51.4     1.9 

36.94    .51 

56.6    9.1 

99.65    Jf7 

39.0    1.8 

50.53    JO 

34.1     9  J 

99.6 

6.66     .94 

59.7    1.5 

36.71     .44 

59.0    9.8 

99.99    J5 

33.8    IJ 

51.09    Jl 

36.4     9J 

Mfty    9.6 

6.89    .90 

54.3    1.7 

37.11     .96 

61.8    9.9 

93.16    J9 

35.9    9J 

51.55     .41 

39.1     9.9 

19.6 

6.10    .10 

56.1     L8 

37.49    .98 

64.9    X2 

93.37    JO 

38.9    9.4 

51.91     JO 

49.1     9.1 

99.5 

6.97  -t-.lt 

58.0  41.9 

37.63  4.18 

68.1  49.9 

93.55  4.18 

40.8  49.5 

59.15  4.19 

45.3  49J 

Jnne  8.5 

6.41     .19 

60.0    9.0 

37.74  4.08 

71.5     9.4 

93.70    .n 

43.4    9J 

59.98  4  J6 

48.7    9.4 

18.6 

6.59    .00 

61.9    1.9 

37.75  -.04 

74.9     9.3 

93.80    J8 

46.0    9J 

59.98  -.08 

59.1     9.9 

98.4 

6.59    .06 

63.8    1.8 

37.65    .15 

78.9     3.9 

93.86  4.04 

48.5    9J 

59.16    .18 

55.4    9J 

Jnly    &4 

6.69  4.01 

65.6    1.7 

37.46    .94 

81.3     9.0 

93.88    .00 

51.0    9 J 

51.99    JO 

58.5    9.0 

16.4 

6.61  -.09 

67.9  41.5 

37.17  -.83 

84.9  49.7 

93.85  -.05 

53.9  49.1 

51.57  -.40 

61.4  49.7 

98.4 

6.56    .97 

68.6    1.9 

36.79    .49 

86.7    9.4 

93.78  .  J8 

55.9    IJ 

51.19    J8 

64.0    9.4 

Ang.  7.3 

6.48    .10 

69.8     I.I 

36.33    .49 

88.9    %0 

93.68    .n 

56.9     1.8 

50.57    J8 

66.9    9.0' 

17.3 

6.36    .19 

70.8    0.8 

35.81     .55 

90.6     1.5 

93.54     .15 

58.3     I J 

49.94     .88 

6a0     IJ 

97.3 

6.99    .15 

71.5    0.6 

35.93    .80 

91.9     1.0 

93.37    .18 

50.3    OJ 

49.95    .79 

69.3     I.I 

Sept  6.3 

6.06  -.17 

79.0  40.3 

34.61  -.63 

99.7  48.5 

93.16 -.90 

60.0  48J 

48.50 -.76* 

70.9  48.8 

16.9 

5.88    .18 

79.9    0.0 

33.97    .65 

93.0    0.0 

99.97    Jl 

60.3  40.1 

47.73    .78 

70.6  40.1 

96.9 

5.71     .17 

79.0  -9.9 

33.39    .84 

99.7  -0.5 
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• 

Apr.    9.7 

45.22  4'.86 

8.2  40.7 

52  8.04-10.0 

30.0  -4.1 

36.03  4-.30 

7.6+0L8 

30.75  +  J9 

30.4  +0.7 

19.7 

46.06     .80 

9.3     1.3 

5227.7  10.3 

30.4    0.6 

36.33    .30 

8.6    1.1 

31.08    JB 

29.6    0.f 

29.7 

46.85    .75 

10.9     1.0 

5246.7  18.4 

31.2    1.1 

36.63    M 

9.9    IJ 

31.40    JO 

28.8    OJ 

May    9.7 

47.56     .06 

13.0    9.4 

53   4.5  17.0 

32.5    1.5 

36.91     JB 

11.5     1.8 

31.72    JI 

28.0    OJ 

19.6 

48.17     .55 

15.7     9.8 

5320.7  15.3 

34.2    1.0 

37.18    .90 

13.4    9.0 

32.02    JO 

27.2    0.6 

29.6 

48.65  -I-.49 

18.6  4-3.1 

5335.14-13.3 

36.3-9.9 

37.43  +jn 

15.5  +9.1 

32.31  +J7 

26.4  +0J 

Jane  8.6 

49.01     M 

21.8     3.3 

53  47.2  10.0 

38.7    9.5 

37.65    JO 

17.7    9.9 

32.56    M 

2S.6    0.7 

18.5 

49.22  -f  .14 

25.2    3.4 

53  56.9    8.3 

41.3    9.8 

37.84     .17 

19.9    9.9 

32.79    JI 

2SJ)    0.6 

28.4 

49.29  -.01 

28.7    3JJ 

54    3.9    5.6 

44.2    9.0 

37.99    .13 

22.1    9.9 

32.99    .17 

24.5    03 

July    8.4 

49.21     .15 

32.2    3.4 

54   8.0+9.6 

47.2    3.0 

38.10    JO 

24.3    9.1 

33.14     .13 

24.1    0.4 

18.4 

48.98  -.30 

35.5  43.3 

54    9.2  -0.4 

50.2  -3.0 

38.17  4-.00 

26.3  +9.0 

33.24  +J0 

23.8 +«.t 

28.4 

48.61     .43 

38.7     3.1 

54    7.3     3.4 

53.2    9  0 

38.19    .00 

28.2    IJ 

33.30  4- J« 

23.6+1.1 

Aag.   7.3 

48.11     .56 

41.7    9.8 

54    2.4     6.9 

56.0     9.7 

38.18 -.04 

29.9    IJ 

33.32 -JI 

93.6    0.4 

17.3 

47.49     .67 

44.3    9.4 

53  54.8    8.0 

58.5    9.4 

38.12    .00 

31,4    IJ 

33.28    J9 

93.6-0.1 

27.3 

46.76     .77 

46.6    9.1 

53  44.6  11.3 

60.7    9.0 

38.02    .11 

32.6    I.I 

33.21    J9 

23.7    0.1 

Sept  6.2 

45.95  -.85 

48.5  ^\JB 

53  32.2-13.9 

62.5  -1.5 

37.89  -.14 

33.6+4  J 

33.10  -.10 

23.9 -OJ 

16.2 

45.06    4)1 

49.9     1.9 

5318.0  14.7 

63.8    1.0 

37.74     .16 

34.2    OJ 

32.97    .15 

24.1    OJ 

2C.2 

44.13    .04 

50.8    0.7 

53  2.7  15.6 

64.6  -0.5 

37.57     .17 

34.6  +0.9 

32.81     .16 

24.3    0.0 

Oct.    6.2 

43.18    .06 

51.2  40.1 

52  46.8  15.9 

64.7  +0.9 

37.39    .17 

34.7    OJ 

32.64    .17 

24.5    OJ 

16.1 

42.23    .04 

51.0-0.4 

5230.9  15.5 

64.2    0.8 

37.22    .17 

34.5 -OJ 

32.48    .10 

24.6    0.1 

26.1 

41.30 -.00 

50.4  -0.0 

52  15.7-14.5 

63.2  +1.3 

37.06  -.15 

34.0  -0.6 

32.32  -.14 

24.7  -0.1 1 

Nov.   6.1 

40.43    .84 

49.1     1.5 

52    1.9  19.0 

61.6    1.0 

36.91     .13 

33.2    0.0 

32.19    .19 

24.8    \i| 

15.1 

39.63    .75 

47.4     9.0 

51  50.0  10.7 

50.4    9.4 

36.80    .10 

32.2    IJ 

32.09    .00 

24.9    0.1 

25.1 

38.93    .64 

45.2    9.4 

5140.5    8.0 

56.8    9.8 

36.72    .00 

30.8    1.4 

32.02    .00 

23.0    0.1 

Dec.    5.1 

38.36    .61 

42.6    9.8 

51  33.9    5.0 

53.8    3.1 

36.68  -.09 

29.2    1.7 

31.99  -.01 

25.0    CI 

15.1 

37.92 -.36 

39.6  -3»I 

51  30.4-  1.8 

50.5  +3.3 

36.68  +.0B 

27.5  -1.8 

32.01  +.04 

25.1-0.1 

25.0 

37.64    .90 

36.3     3.3 

51  30.3+  1.5 

47.1     3.4 

36.73    .06 

25.6    IJ 

32.07    .00 

25.1    0.1 

.35.0 

37.52  -.04 

32.9  -3.5 

51  33.4+  4.8 

4.3.6  +3.5 

36.81  4-.10 

23.6-9.0 

32.18  +.19 

25.2-4.1 
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MeM 

6  Dimoonii. 

r  Drtoonio. 

6  Aqoil0. 

c  Aqail0. 

Solar 
Dttto. 

Rigbl 
▲eeentioe. 

DMHaatloB 
K0rtk, 

Rlirbt 
AaMoabm. 

DMiilMtlOB 

Jf#rC*. 

AeooBsioB. 

DeeliDAtioB 

RliEbt 

▲AOeiwtOB. 

D*oliBAUott 

19  12 

+67*28 

b     m 
19   17 

+73    9 

h     m 

19  20 

o       » 

+  2  54 

b      m 

19  31 

-  7  15 

Jao.    0.0 

• 
97.95  -.M 

31.0-9.5 

99.14  -.16 

It 

39.9  -9.5 

• 
11.01  4.09 

10.9  -1.4 

• 

13.35  4.69 

48J  -9.7 

10.0 

97M+M 

97.5    9.5 

99.05  -.99 

99.4     9.5 

11.11      .19 

9.6     1.4 

13.45     .19 

48.9    0.7 

90.0 

98.01     .14 

94.0    9.4 

99.11  4.19 

96.0    9.4 

11.95     .16 

8.9    1.3 

13.50     .15 

49.6    0.7 

99.9 

98.91     .94 

90.6    9.9 

99.31     .97 

99.6    3.3 

11.49     .19 

7.0     IS 

13.76     .19 

50.9    03 

Feb.    8.9 

98.50    .94 

17.5    9.0 

99.64     .49 

19.4    3.0 

11.69     .91 

5.8    1.9 

13.95    31 

50.7     0.5 

'            18.9 

98.88  4-.4t 

14.7-9.5 

30.10  4.51 

16.6  -9.6 

11.85  431 

4.9  -9.9 

14.18  438 

51.1  -03 

88.9 

99.34     .40 

19.4    9.0 

30.67     .61 

14.9    9.1 

19.09    .96 

4.3    9.5 

14.43     35 

51.3  -0.1 

Mar.  10.8 

99.86    M 

10.6    1.5 

31.39    .69 

19.4     1.5 

19.36    .97 

3.9-93 

14.69     .97 

51.3  49.1 

90.8 

30.43    .90 

9.5    0.9 

39.04     .74 

11.1     9.9 

19.64    M 

3.9  49.1 

14.98     39 

51.1     9.4 

30.8 

31.03    .«! 

9.0-0.9 

39.80    .77 

10.5  -0.9 

19.94     .30 

4.1     9.4 

15.97    39 

50.6    9.9 

Apr.    9.8 

31.64  ^.tl 

9.9  49.5 

33.58  4.77 

10.6  49.3 

13.94  4.30 

4.7  49.9 

15.58  431 

49.9  49.8 

19.7 

39.94     M 

10.0    1.1 

34.35    .75 

11.3     1.9 

13.54     .30 

5.7    1.1 

15.89     31 

49.0     13 

99.7 

39.89    M 

11.4     1.7 

35.09    .71 

19.6    1.6 

13.84     .30 

6.8    13 

16.90     31 

47.9     13 

Umj    9.7 

33.36    .51 

13.4    M 

35.77    .65 

14.5    9.9 

14.14     .90 

8.9    13 

16.50     .30 

46.6     13 

19.6 

33.84    .44 

15.9    9.7 

36.38    M 

16.9    9.6 

14.49    Jf7 

9.9    1.7 

16.80    39 

45.3     13 

99.6 

34.95  4.37 

18.7  49.0 

36.89  4.46 

19.7  49.0 

14.68  4.95 

11.6  41.9 

17.08  4.97 

43.9  41.4 

June  8.6 

34.68    M 

91.9    3.3 

37.30    J5 

99.8    3.9 

14.99     M 

13.4     13 

17.33     34 

49.5    1.4 

18.6 

34.89    .19 

95.4    3.5 

37.59    .93 

96.9    3.4 

15.14     .19 

15.9     13 

17.56     31 

41.9    13, 

98.6 

34.96  ^M 

98.9    3.5 

37.75  4.19 

99.7    3.5 

15.31     .16 

16.9    1.7 

17.76     .18 

39.9    13 

July  as 

35.01     .09 

39.4    3.5 

37.79  -.93 

33.9    3.5 

15.45    .19 

18.6    13 

1731     .14 

38.8     1.1 1 

18.5 

34.96  -.19 

35.9  43.4 

37.69  -.16 

36.8  43.5 

15.55  4.07 

90.9  413 

18.03  4.69 

1 
37.7  40.9  \ 

98.5 

34.81     M 

39.3    3.3 

37.47    M 

40.9     3.9 

15.60  4.03 

91.6    13 

18.10  4.65 

36.9     9.9 

Aug.  7.4 

34.56    M 

49.5    3.0 

37.19    .40 

43.4     3.1 

15.61  -.01 

99.8    13 

18.19    39 

36.1     9.7 

17.4 

34.93    .97 

45.4    9.7 

36.66    .51 

46.3    9.8 

15.58     .05 

93.9    13 

18.11  -.94 

35.5    93  1 

97.4 

33.89    .49 

47.9    9.4 

36.10    .69 

48.9     9.4 

15.51     .69 

94.8    63 

18.05    .69 

35.1     9.4 

Sept  6.3 

33.34 -.50 

50.1  41.9 

35.46  -.98 

51.9  49.0 

15.40  -.19 

95.4  49.6 

17.95  -.11 

34.8  49.9 

16.3 

39.81     .55 

51.8    1.5 

34.74     .79 

53.0     1.6 

15.97     .14 

95.9     9.4 

17.83    .13 

34.7  49.1 

96.3 

39.94     .56 

53.0    1.0 

33.96    .79 

54.3     1.1 

15.19     .16 

96.9  493 

17.69    .15 

34.6    93 

Oct.    6.3 

31.65    .90 

53.7  40.5 

33.16    .91 

55.9     6.6 

14.96     .16 

96.9     93 

17.53     .16 

34.7  -9.1 

16.9 

31.05    .59 

53.0  -e.i 

39.34    .91 

55.5  40.1 

14.80    .15 

96.1  -93 

17.37    .15 

34.9    93 

96.9 

30.46  -.57 

53.5  -9.6 

31.53 -.79 

55.9-9.5 

14.65 -.14 

95.8-9.4 

17.99  -.14 

35.1  -93 

Nor.  5.9 

99.90    .54 

59.6    1.9 

30.75    .75 

54.4     1.1 

14.51     .19 

95.9     93 

17.09     .19 

35.5    9.4 

15.9 

99.39    .49 

51.1     1.7 

30.03    .68 

53.1     1.6 

14.40    .99 

94.5     03 

16.98    .69 

35.9     9.5 

1          96.1 

98.93    .41 

49.9     9.9 

99.38     .60 

51.9    9.1 

14.39    .06 

93.6     13 

16.90    .96 

36.4     93 ' 

Dee.    5.1 

98.56    .99 

46.7    9.6 

98.83     .59 

48.9    9.5 

14.98  -.69 

99.6    1.1 

16.86  -.69 

37.0    93, 

15.1 

98.97  -.94 

43.9  -3.0 

98.39 -J8 

46.9  -9.9 

14.98  4J9 

91.4  -13 

10.85  4.91 

37.7  -9.7 

95.0 

98.08    .14 

40.7    9.3 

98.08    .91 

43.1     3.9 

14.39     .96 

i    90.1     13 

I6.W>     .06 

38.4    0.7 

35.0 

97.99  -.94 

37.4  -3.5 

97.91  -.10 

:W>.8  -3.4 

14.40  4.10 

18.8  -1.4 

16.96  4.10 

39.1  -9.7 
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APPABEirr  PULGES  FOB  TOE  UPPBB  TB^KSIT  AT  WASmNGTOSr. 


Mmw 

y  Aqaila. 

aAqnila. 

tDneoDis. 

j^Aqnils. 

1 

Right 

NvrUu 

Riffbt 

^■CeBSlOB. 

DeoUiiatloB 
JTorO. 

Bifht 

AMSMlaB. 

iTora. 

Rij^t 

1 
f 

h     m 
19  41 

+  10  21 

h     m 

19  45 

+    8  35 

h     m 
19  48 

+69  59 

19  50 

+  68 

Jao.    0.0 

• 
14.79  4-.M 

19.0  -1.7 

• 
38.37 +JS 

19^9  -1.6 

27.04  -.19 

1$ 

59.9-3.9 

• 
8.11  +.« 

mTs  -i^ 

10.0 

14.87     .« 

17.3    1.7 

38.44     .09 

18.3     1.6 

26.91  -.68 

56.6    3.4 

8.18     .66 

30.8     IJ 

20.0 

14.98    .13 

15.6    1.6 

38.55    .13 

16.7     1.5 

26.89 +.H 

53.2    3.4 

8.28    .19 

».3       14 

30.0 

15.13    .It 

14.0     1.5 

38.70    .16 

15.2    1.4 

27.00     .16 

49.8    3.3 

8.42    .16 

28.0     U 

Feb.    8.9 

15.30    .19 

12.3     1.3 

38.87    .19 

13.9    1.9 

27.22    .97 

46.5    3.1 

8.60    .19 

86.7     IJ 

18.9 

15.51  •f.a 

11.3-1.1 

39.07  +.99 

12.7  -1.0 

27.55  +.38 

43.5  --9.8 

8.79  +.91 

35,7  -«j 

28.9 

15.74     M 

10.3     0.8 

39.30     .94 

11.9     6.7 

27.98    .47 

40.9     9.4 

9.02    .94 

^A3     6^ 

Mar.  10.9 

15.99    M 

9.7     6.4 

39.55     .96 

11.3-0.4 

28.49    .55 

38.8     1.9 

9.27     .96 

94.4 -«J 

90.8 

16.26     .96 

9.5  -«.l 

39.82     .98 

11.1     0.0 

29.08    .61 

37.2     1.3 

9.53    .97 

94^+4.1 

30.8 

16.55    .» 

9.6  +0.3 

40.11     .99 

11.3+0.4 

29.71     .65 

36.3  -0.6 

9.81     .99 

34.5    9.4 

Apr.    9.8 

16.84  •f.ao 

lO.I  +0.7 

40.40  +.30 

11.9+0.7 

30.38  +.67 

36.0    0.0 

10.11  +.30 

35.1   +9.7 

19.7 

17.15    .30 

11.1     1.1 

40.71     .30 

12.8    1.1 

31.05    .67 

36.4  +0.7 

10.41      .30 

36.0     1.1 

29.7 

17.45    .30 

12.3    1.4 

41.01     .31 

14.1      1.4 

31.72    .65 

37.3    1.3 

10.72     .30 

37.3     1.4 

May    9.7 

17.75    .» 

13.9    1.7 

41.32    .30 

15.6    1.7 

32.35    .61 

38.9    1.9 

11.02     .30 

38.7     M 

19.7 

18.04    .98 

15.7     1.9 

41.61     .99 

17.4     1.9 

32.93    .55 

41.0    9.3 

11.32     .99 

30.4     J  J 

29.6 

18.32  •l>.96 

17.6  +9.0 

41.89  +.97 

19.4  +9.0 

33.45  +.48 

43.6  +9.8 

11.60 +.97 

33^  +1J 

Jane  8.6 

18.57    .M 

19.7    9.1 

42.15     .94 

21.4    9.1 

33.89     .39 

46.6    3.1 

11.85     .95 

34.3    %M 

18.6 

18.79    .91 

'    21.9    9.9 

42.37    .91 

23.5    9.1 

34.23     .99 

49.9    9.4 

12.09     .99 

36.3    9J 

28.6 

18.98    .17 

24.1     9.1 

42.57    .18 

25.6    9.1 

34.48    .19 

53.3    3.5 

I2;29     .18 

38.3    %M 

July    8.5 

19.14     .13 

26.2    9.0 

42.73     .14 

27.7    9.0 

34.61  +.08 

56.9     3.6 

12.45     .14 

40.3    \3 

18.5 

19.25  ^.09 

28.2  +1.9 

42.84  +.09 

29.6  +1.9 

34.64  -.03 

60.6  +3.6 

12.57  +.10 

43.0  +1.7 

28.5 

19.31  ^M 

30.1     1.8 

42.92    .05 

31.4     1.7 

34.56     .14 

64.1     3.5 

12.65    .06 

43.6    IJ 

Aug.   7.4 

19.33     .00 

31.8    1.6 

42.94  +.01 

33.1     1.5 

34.36    .94 

67.6    3.3 

12.68  +.01 

45. 1     1.4 

17.4 

19.31  -.04 

33.3    1.4 

42.93  -.04 

34.5    1.3 

34.07     .34 

70.8    8.1 

12.67  -.03 

46.4     Ij' 

27.4 

19.25    .08 

34.5    1.1 

42.87     .08 

35.7    1,1 

33.68     .43 

73.7    9.8 

12.62    .07 

47.5     M 

Sept  6.4 

19.15 -.11 

35.6  +0.9 

42.78  -.11 

36.7  +6.9 

33.21  -.51 

76.3  +9.4 

12.53  -.11 

4a4  ^jt 

16.3 

19.02    .14 

36.3    0.6 

42.66    .13 

37.4    0.6 

32.66     .57 

78.6    9.0 

12.42    .13 

49.0    0.5 

26.3 

18.87    .16 

36.8    0.4 

42.51     .15 

37.9    0.4 

32.07     .69 

80.3     1.5 

12.28    .15 

49.4    OJ 

Oct.    6.3 

18.71     .16 

37.1  +0.1 

42.36    .16 

38.2  +0.1 

31.43     .65 

81.6    1.0 

12.12    .16 

49.6  +6.1 1 

16.3 

18.54     .16 

37.1  -0.1 

42.19     .16 

38.1  -0.1 

30.76     .66 

82.4  +0.5 

11.96     .16 

49.6  -6.1 1 

2G.2 

18.38  -.15 

36.8  -0.4 

42.04  -.15 

37.9  -0.4 

30.10  -.66 

82.6  H).l 

11.80 -.15 

i 

49.3  -6.4 

1 

Nov.    5.2 

18.24     .14 

36.3    0.7 

41.89    .13 

37.4    0.6 

29.45     .63 

82.3    0.6 

11.66    .13 

48.8    0.1 

15.2 

18.11     .11 

35.5    0.9 

41.77     .11 

36.7    0.8 

28.a3     i» 

81.4     \S 

11.53    .11 

48.1    M 

25.2 

18.01     .08 

34.5    1.1 

41.67     .08 

35.7    1.1 

28.26     .53 

79.9    1.7 

11.44     .08 

47.2    !.• 

Dec.    5.1 

17.95     .04 

33.2    1.3 

41.61     .04 

34.6    1.9 

27.77     .45 

77.9    9.9 

11.37     .65 

46.2    IJ 

15.1 

17.92  -.01 

31.8  -1.5 

4 1 .58  -.01 

33.2  -1.4 

27.35  -.36 

75.5  -9.6 

11.36 -.01 

44.9-1  J 

25.1 

17.93  +.03 

30.2    1.6 

41.59  +.03 

31.8    1.5 

27.04     .96 

72.6    9.0 

1 1 .35  +.68 

43.6    1.4 

36.0 

17.99  +.07 

28.5  -1.7 

41.64  +.07 

30.2-1.6 

26.84  -.15 

69.5  -3.9 

11.40 +.67 

43.1  -IJ 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINQTON. 

KoUr 
VmU, 

r  Aqail0. 

a*  Caprieorni. 

c  Cephei. 

a  PoTonia. 

Riffht 

IHelliMiloB 

RIffbt 
Aaeentloa. 

DMllBAtloa 

BIghl 
AaoensioB. 

DMtliiwtloa 
Nora, 

Blffbt 
AaoesaioB. 

DmUmUmi 

h     m 

19  58 

0          / 

+  6  58 

h     m 

20  12 

0          t 

-12  52 

h     m 

20  12 

+77  23 

h     m 

20  17 

-57    4 

Jmn.    0.1 

59.47  *M 

46.3  -1.5 

• 
19.65  4.06 

99.5  -0.9 

• 

18.15  -.47 

iZA  -9.9 

19.98  4.93 

30.6  49.9 

10.0 

59.54     .M 

44.8     I.A 

19.71     .09 

99.8    0.3 

17.77    .99 

40.3     3.9 

19.35     .10 

98.3     9.3 

^.0 

59.63    .11 

43.4     1.4 

1^81     .19 

93.0    0.9 

17.57  -.19 

37.1     3.3 

19.48    .16 

95.9    9.4 

30.0 

50.76    .15 

49.0     1.3 

19.95    .19 

93.9  -9.1 

17.57  4.99 

33.7     9.3 

19.68    .93 

93.5    9.5 

Feb.    9.0 

50.93    .19 

40.7    1.1 

13.11     .19 

93.3    0.0 

17.75    .98 

30.4    3.9 

19.93    .99 

91.0     S.4 

18.9 

60.19  4>JV 

39.7  -0.0 

13.30  4.91 

93.9  40.9 

18.19  4.45 

97.3  -3.9 

90.95  4.34 

18.6  49.4 

98.9 

60.33    J3 

38.9    0.9 

13.59     .99 

93.0    9.3 

18.66    .91 

94.5    9.9 

90.61     .38 

16.3    9.3' 

Mar.  10.9 

60.57     J5 

38.4-9.9 

13.77     .99 

99.6    9.5 

19.35    .75 

99.1     S.1 

91.09    .43 

14.1    9.1 

90.8 

60.84     .97 

38.3    0.9 

14.03     .99 

99.0    0.7 

90.17     .99 

90.9    1.9 

91.46    .46 

19.1     1.9 

30.8 

61.19    .» 

38.5  49.4 

14.39    .99 

91.9    0.9 

91.08     .94 

18.9    1.0 

91.94     .49 

10.3    1.7 

Apr.    9.8 

61.41  4>.9i 

39.1  40.7 

14.69  4.31 

90.9  41.0 

99.06  4.99 

18.3  -4.4 

99.45  4.51 

8.7  41.4 

19.8 

61.71    .ao 

40.0     1.1 

14.93    J9 

19.1      1.9 

93.07  1.01 

18.9  40.9 

99.97     M 

7.4     1.1 

99.7 

69.09    .31 

41.9    1.4 

15.95    J9 

17.9    1.3 

94.07    .99 

18.8    0.9 

93.50     .53 

6.5    0.9 

U%j    9.7 

69.39    .90 

49.8    1.9 

15.57    J9 

16.6    1.9 

95.05     M 

90.0    1.5 

94.03     .53 

5.8    03 

19.7 

69.69    M 

44.5    1.9 

15.89    .91 

15.9    1.4 

95.95    .99 

91.8    9.9 

94.56    .51 

5.6  40.1 

99.7 

69.90  4'.97 

46.4  49.0 

16.90  4.30 

13.9  41.3 

96.77  4.75 

94.1  49.5 

95.06  4.49 

6.6  -9.9 

Jnne  8.6 

63.17    .96 

48.4     9.0 

16.49     .99 

19.5    1.3 

97.46     .93 

96.8    9.9 

95.54     .45 

6.0     9.9 

18.6 

63.41     M 

50.5    9.1 

16.75    .96 

11.3    1.9 

98.09     .49 

99.8    3.9 

95.97     .41 

6.7     9.9 

98.6 

63.69    .19 

59.5    9.0 

16.98    .99 

10.9    1.1 

98.49     .93 

33.9    3.4 

96.35    J5 

7.8     1.9 

jQly   8J^ 

63.78    .15 

54.5     1.0 

17.18    .19 

9.9    0.9 

98.67  4.19 

36.7    3.9 

96.67    M 

9.1     1.5' 

18.6 

63.91  ^.11 

56.4  41.9 

17.34  4.14 

8.3  40.8 

98.75  -.01 

40.3  43.9 

90.93  4.91 

10.7  -1.7 

98.5 

64.00    .09 

58.9    1.7 

17.45    .09 

7.6    0.9 

98.66    .17 

43.9     3.9 

97.10    .14 

19.5    1.9 

Ang.   7.5 

64.04  4>.99 

59.7    I J 

17.59  4.04 

7.1     0.4 

98.40     .33 

47.5     3.5 

97.90  4.99 

14.4     1.9 

17.4 

64.04  -.99 

61.1     1.3 

17.54     .00 

6.8    0.3 

97.99     .49 

50.9    3.3 

97.99  -.99 

16.4     9.9 

97.4 

63.99    .09 

69.3    1.1 

17.59  -.04 

6.6  40.1 

97.49     .09 

54.1     3.0 

97.16     .99 

18.3     1.9 

Sept  6.4 

63.91  -.10 

63.3  40.0 

17.45  -.08 

6.6    0.0 

96.79  -.79 

67.0  49.7 

97.03  -.19 

1 
90.9  -1.9 

16.4 

63.80    .13 

64.0    0.9 

17.36     .11 

6.6  -0.1 

95.90     .97 

59.6     9.4 

96.84     M 

91.9    1.5 

96.3 

63.60    .15 

64.4     0.4 

17.93     .13 

6.8    0.9 

94.98     .95 

61.7    9.0 

96.59     J9 

93.3     IS 

Oct.    6.3 

63.51     .19 

64.7  40.1 

17.09     .15 

7.0    0.9 

93.99  1.09 

63.5     1.5 

96.31     M 

94.4     9.9 

16.3 

63.35    .19 

64.7  -9.1 

16.93     .15 

7.3    0.3 

99.94  1.09 

64.7     1.0 

96.00    .31 

95.1     9.5 

96.9 

63.19 -.19 

04.5  -0.3 

16.78  -.15 

7.6  -0.3 

91.87-1.07 

65.4  40.4 

95.69  -.30 

95.4  -9.1 

Not.   5.9 

63.05    .14 

64.0    0.9 

16.64     .13 

7.9    0.3 

90.80  l.oe 

65.5  -0.1 

95.39     M 

95.3  40.3 

15.9 

69.99    .19 

63.3    9.9 

16.59    .11 

8.9    0.3 

19.76  1.01 

65. 1     0.7 

95.19     M 

94.8    0.7 

95.9 

69.B9     .09 

69.5    0.0 

16.49    .09 

8.6     0.3 

18.77     .04 

64.1     1.3 

94.89     .91 

93.9     1.1 

Dws.    G.l 

69.75    .00 

61.4     1.1 

16.35    .05 

8.9    0.3 

17.88     M 

69.5     19 

94.71     .15 

99.5    13 

1 

15.1 

69.71  -.99 

60.9  -1.3 

16.31  -.09 

1       9.3  -0.3 

17.09  -.71 

60.5  -9.a 

94.59  -.09 

90.9  41.8 

95.1 

69.71  4.09 

58.9    1.4 

16.39  4.09 

9.6    0.3 

16.45     .59 

57.9    9.7 

94.54  -.01 

18.9     9.1 

35.1 

69.75  4.09 

1     57.4  -1.5 

16.36  4.00 

9.9  -0.3 

I5.'.r7  -.30 

55.1  -3  0 

94..*^  4.06 

16.7  4f  3 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINOTON. 

1 

1 

- 

7  Cygni. 

ir  Capricorni. 

c  Delphini. 

Groombrid^  324L    , 

Heftn 
SoUr 
Date. 

Right 
Atoenuon. 

DeolUiAtioD 

Right 
Asoension. 

DeolinatioB 

Right 
Aaoenaion. 

Dedinatton 

Right 
AfuwrioB. 

S9rtk. 

li     m 

20  18 

+89  54 

h     m 

20  21 

-18"  33 

h     m 

20  28 

+  id"  66 

h     m 

20  30 

+72*10 

Jan.    0.1 

• 
25.90  -.04 

7L8-9.0 

• 

17.64  +.04 

3L7    0.0 

• 
10.63  +.01 

4l'6  -1.6 

• 

22.55 -.34 

35^8-U 

10.0 

25.89  -l-.Ol 

69.0     9.8 

17.70     .06 

31.6  +0.1 

10.66    .05 

40.1     1.6 

22.26     .91 

32.8   sa 

^.0 

25.93    .06 

66.2    9.9 

17.80     .11 

31.5    0.9 

10.73    .06 

36.5    1.5 

22.11  -.06 

29.6    SJ 

30.0 

26.01     .11 

63.3    9.8 

17.93    .14 

31.3    0.3 

10.82    .11 

36.9    1.4 

22.08  +.04 

26.2    3J 

Feb.    9.0 

26.14    .15 

60.6     9.8 

18.09    .18 

31.0     0.4 

10.96    .15 

35.5    1.3 

22.19     .17 

22.9    &J 

18.9 

26.32  -I-.19 

58.1  -9.3 

18.28  +.91 

30.5  +0.5 

11.12 +.18 

34.3  -1.1 

22.43  +.30 

19.8  -W 

88.9 

26.53    .S3 

55.9     9.0 

18.50     .93 

29.9    0.6 

11.31      .90 

33.3    0.8 

22.79     .49 

\%S    17 

Mar.  10.9 

26.79    .97 

54.2    1.5 

18.74     .98 

29.2    0.6 

11.53    .93 

32.7    0.5 

23.26     .56 

14,4    s.t 

90.9 

27.07    .30 

52.9    1.0 

19.01     .98 

28.4    0.9 

11.77     JB 

:«.4  -0.1 

23.83     .61 

12.4    U 

30.8 

27.39    .33 

•  52.2  -«.4 

19.30     .30 

27.4     1.0 

12.04     SI 

32.5  +0.3 

24.48    .68 

10.9    1.1 

Apr.    9.8 

27.72  +.34 

52.1  +«.! 

19.60  +.31 

26.3  +1.1 

12.32  +.99 

33.0  +0.7 

25.18  +.79 

lO.I  -U 

19.8 

28.07     .35 

52.5    0.7 

19.92    .39 

25.1     1.9 

12.62    .90 

33.8    1.0 

25.92    .74 

9J>44>.1 

29.7 

28.43    .38 

53.5    1.3 

20.25    .33 

23.9    1.3 

12.93    .31 

35.0    1.4 

26.67     .74 

10.3    «^ 

May    9.7 

28.79    .95 

56.0    1.8 

20.58    .33 

22.6    1.3 

13.24     .31 

36.6    1.7 

27.40     .79 

11.4     1.4 

19.7 

29.13     .34 

57.0    9.9 

20.91     .39 

21.3    1.3 

13.55    .30 

38.4    1.9 

28.10     .67 

13.1    U; 

29.7 

29.46  +.31 

59.4  +9.8 

21.23  +.31 

20.0  +1.9 

13.84  +.91 

40.4  +9.1 

28.75  +.61 

15.2  414 

Juue  8.6 

29.76     .9B 

62.2    9.9 

21.53    .99 

18.9    1.1 

14.13     .97 

42.5    9.9 

29.32    .53 

•17.9    W 

18.6 

30.03     .94 

65.2    3.1 

21.81     .98 

17.8     1.0 

14.39     M 

44.8    9.3 

29.80     .43 

20.9   >J 

28.6 

30.25    .90 

68.3    3.9 

22.06    .93 

16.9    0.8 

14.61     .91 

47.0     9.3 

30.18    J9 

24.9   S.4 

July    8.6 

30.43    .15 

71.6     3.3 

22.27     .19 

16.2    0.6 

14.81     .17 

49.3     9.9 

30.45    .11 

27.7    M 

18.5 

30.56  +.10 

74.8  +3.9 

22.44  +.15 

15.7  +0.4 

14.96  +.13 

51.4  +9.1 

30.60  +.09 

31.3 +i7 

28.6 

30.63  +.05 

78.0     3.1 

22.57     .10 

15.3    0.3 

15.07    .09 

53.5    9.0 

30.62  -.03 

35.0   8.7 

Aug.    7.5 

30.65  •.Ol 

81.1     3.0 

22.65     .05 

15.1  +0.1 

15.13  +.04 

55.3     1.8 

30.53    .15 

3a7    U 

17.4 

30.62    .00 

84.0     9.8 

22.68  +.01 

15.1    0.0 

15.15     .00 

57.0     1.6 

30.32    St 

42.9   3.4 

27.4 

30.54     .10 

86.6    9.5 

22.67  -.04 

15.2  -0.9 

15.13 -.04 

58.5    1.3 

29.99    .37 

45.5   Si 

Sept.   6,4 

30.41  -.15 

89.0  +9.9 

22.61  -.08 

15.5  -0.3 

15.07  -.06 

59.7  +1.1 

29.57  -.47 

4a6+»» 

16.4 

30.25    .19 

90.9     1.8 

22.52    .11 

15.8     0.3 

14.98    .11 

60.7    0.8 

29.05     .56 

51.4   13 

26.3 

30.05    .91 

92.5    1.4 

22.3!)     .13 

16.1     0.4 

14.85     .13 

61.4     0.8 

28.46     .09 

53.7   11 

Oct.     6.3 

29.83     .93 

93.7    1.0 

22.25    .15 

16.5     0.4 

14.71     .15 

61.8    0.3 

27.80     .66 

55.6    I.T 

16.3 

29.59    .94 

94.4  +0.5 

22.10    .15 

16.9     0.4 

14.55     .16 

62.0  +0.1 

27.10     .71 

57.1    U 

26.2 

29.35  -.93 

94.7    0.0 

21.94  -.15 

17.3  -0.3 

14.39  -.15 

62.0  -0.1 

26.38  -.73 

68.0  +0.J 

Nov.   5.2 

29.12    .99 

94.4  -0.5 

21.79    .14 

17.6     0.3 

14.24     .14 

61.6    0.4 

25.65    .79 

58.3  44.1 

15.2 

28.91     .90 

93.7    0.9 

21.66     .19 

17.8    0.9 

14.11     .13 

61.0    0.7 

24.94     .70 

58.1  -43 

25.2 

28.71     .18 

92.6    1.4 

21.56     .09 

18.0     0.9 

13.99     .10 

60.2    0.9 

24.25     .65 

57-3   1.1 

Deo.    5.1 

28.55     .14 

91.0     1.8 

21.48    .06 

18.2    0.1 

13.90     .07 

59.2    l.l 

23.63    .59 

55.9    li 

15.1 

28.43  -.10 

89.0  -9,9 

21.44  -.09 

18.3  -0.1 

13.84  -.04 

57.9  -1.3 

23.08 -J6 

54.0-11 

25.1 

28.34     .00 

86.6    9.5 

21.43  +.01 

18.3    0.0 

13.82  -.01 

56.5     1.5 

22.62     .41 

51.6   li 

35.1 

28.31  -.09 

84.0  -9,7 

21.47  +.05 

18.3     0.0 

13.82  +.09 

55.0  -1.6 

22,27 -.99 

48,9 -W, 

^mr^^r' 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

SoUr 
Date. 

a  Cjgni. 

ft  Aqnarii. 

19YoarCat.l879. 

irCjgni. 

Rlfbt 

DMllBfttkm 

RlCht 
AMeasioB. 

DmUbaUod 
Bomtk. 

Blfbt 
AaoMskm. 

DMllaaUoB 
X^rtk. 

BIflit 

I>MlUMti«l 

h     m 

so  37 

+44  6S 

h     m 

20  46 

O           ' 

-  9  22 

h     m 

20  52 

+80     9 

h     m 

20  53 

+40  4ft 

Jao.     0.1 

• 

49.91  -.07 

78.9 -«.0 

• 

58.46  4>.0I 

47*3  -0.5 

• 

11.90-  M 

36.3 -CO 

• 

13.76  -.07 

47.1  -9J 

lO.I 

49.16  -.09 

75.5    9.0 

58.49    .05 

47.7    0.4 

11.90     M 

39.6    9.0 

13.70  -J9 

44.6    9J 

1            M.O 

49.16  -l-.OS 

79.6    9.0 

58.55     .00 

48.1     0.3 

10.71     .37 

99.6    3.1 

13.70  4.03 

41.8    9.7 

SO.O 

49.91     .06 

69.7    9.0 

58.66    .11 

48.4     0.9 

10.46-  .13 

96.3    9J 

13.74     J9 

39.0    9J 

Feb.    9.0 

49.39    .13 

66.8    9.0 

58.77    .14 

48.6  -0.1 

10.454  .11 

93.1     3J 

13.89    .11 

36.3    9J 

19.0 

49.47  -f.IS 

64.1  -9.5 

58*93  4.17 

48.6  40.1 

10.684  J6 

19.8  -9.1 

13.96  4.10 

33.7^9.4 

98.9 

49.67     M 

61.7    9.9 

59.19    .90 

48.4    0.3 

11.16     JO 

16.8    9.0 

14.13    JO 

31.4    9.1 

;  Mar.  10.9 

49.99     S7 

59.7    1.8 

59.33     M 

48.0    0.5 

11.84     .78 

14.1     9J 

14.36    J4 

99.6     1.7 

90.9 

50.90     .30 

58.9    1.3 

59i»7     .96 

47.4    0.7 

19.79    .00 

11.8    1.0 

14.61     .00 

98.0    IJ 

30.8 

50.59     .33 

67.9    0.7 

50.83    .97 

46.6    0.0 

13.76  1.10 

10.1     IJ 

14.91     Jl 

97.0    0.7 

Apr.    9.8 

50.87  ••'.30 

56.8  -0.1 

60.11  4JV 

45.6  41.1 

14.9941  JO 

8.9-0  J 

16.93  4*J3 

96.6-0  J 

19.8 

51.94     .37 

67.0  403 

60.41     .31 

44.4     1.3 

16.16  IJO 

8.3 -OJ 

15.57     JO 

96.0  40.4 

99.8 

51.61     .38 

57.7     l.I 

60.79    .39 

43.1     1.4 

17.43  1J7 

a3  4«J 

16.94     JO 

97.6    1.0 

tf»y    9.7 

51.99     .30 

50.1     1.0 

61.04     M 

41.6     1.0 

18.69  1J4 

9.0    IJ 

16.30    JO 

98.7    IJ 

19.7 

69.87     .30 

60.9    t.l 

61.36    J9 

40.0    IJ 

19.90  1.17 

10.3    IJ 

16.66    JO 

30.5    9J 

99.7 

59.79  •l'.84 

63.9  49.5 

61.67  4.31 

38.4  41.0 

91.0341.07 

19.1  46J 

17.01  4-J4 

39.6  40.4 
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47.4     9.5 

33.57  -.01 

64.9  -0.1 

28.08    .45 

28.1      9.4 

22.68  -.09 

53.8    §.? 

90.1 

18.21     .t5 

44.6     9.0 

33.57  4-.Q8 

65.0  +0.1 

27.68    .33 

26.6    9.8 

22.67     .00 

54.5    •.: 

30.0 

18.01     M 

41.6     3.1 

33.61     .06 

64.8    0.9 

27.40    .91 

22.6    3.0 

22.68  +.03 

55.2    9A 

Feb.   9.0 

17.93  -.08 

38.4     3.9 

33.68    .00 

64.6    0.3 

27.26  -.08 

19.4    3.9 

22.73     .06 

56.7     8.4 

19.0 

17.96  ^.M 

35.2  -3.9 

33.77  4^.11 

64.1  +0.5 

27.25  +.06 

16.3  -3.9 

22.81  +.09 

56.0 -OJ 

Mar.    1.0 

18.11     M 

32.1     3.0 

33.90     .14 

53.6    0.7 

27.38    JO 

13.1     3.1 

2292    .19 

56.2-4.1 

10.9 

18.39     .33 

29.2    9.7 

34.06    .17 

52.7    0.9 

27.66     .33 

10.2     9.8 

23.05    .15 

56.1  +8JI 

S0.9 

18.78     M 

26.7     9.3 

34.25    .91 

61.7     1.1 

28.04     .46 

7.5     9.4 

23.23    .19 

S5.8    OJ 

30.9 

19.26    .63 

24.6    1.6 

34.48    M 

60.6     1.3 

28.56    .67 

6.3     9.1 

23.43    J99 

55.2    0.7 

Apr.    9.9 

19.84  ^A\ 

23.0  -1.3 

.34.72  +.96 

49.1  +1.5 

29.18  +.66 

3.6  -1.5 

23.66 +.95 

54.4  +1.0 ' 

19.8 

20.48    .66 

22.0    0.7 

35.00    .90 

47.6     1.6 

29.88    .73 

2.4     0.9 

23.92    .97 

53.2    IJ 

99.8 

21.16    .70 

21.6  -0.1 

35.30     .31 

45.9     1.7 

30.64     .78 

1.8  -OJ 

24.20     .99 

51.9    13 

May    9.8 

21.87    .71 

21.8  40.5 

35.61     .39 

44.2    1.8 

31.43     .80 

1.8  +0.3 

24.50     .31 

50.2    U 

19.7 

22.69    .71 

22.7    1.1 

36.94     .33 

42.4     1.8 

32.23    .80 

2.6    1.0 

24.82    .98 

48.5    IJ 

29.7 

23.29  -I-.68 

24.1  4-1.7 

36.27 +.33 

40.6  +1.7 

33.02  +.77 

3.7  +1.6 

25.14  +.39 

46.6  +1J 

J  one  8.7 

23.95     .63 

26. 1     9.9 

36.60    .38 

38.8    1.7 

33.77     .79 

6.6    9.0 

26.46     .31 

44.6    9.0 

18.7 

24.65     .67 

28.6    9.7 

36.91     .30 

37.2     1.6 

34.47     .66 

7.8    9.5 

26.77     .30 

42.6    9.0 

98.6 

26.09    .« 

31.4     3.0 

37.21     .98 

35.7     1.4 

36.08    .57 

10.6    9.0 

26.06     .98 

40.6    IJ 

Jnly    8.6 

26.64     .m 

34.6    3.3 

37.48    .96 

34.4     1.9 

35.61     .47 

13.7     3.9 

26.33     .95 

38.7    IJ 

18.6 

25.89  4>.30 

38.1  4-3.6 

37.72  +.99 

33.3  +-1.0 

36.03  +-.36 

17.1  +3.5 

26.57  +.99 

36.9  +1.7 

28.6 

26.14     .90 

41.8     3.7 

37.92     .18 

32.3    0.8 

36.33     .94 

20.7    3.7 

26.77    .18 

35.3    u 

Aog.   7.5 

26.28  •f.OO 

45.5     3.8 

38.08     .13 

31.7    0.6 

36.62  4-.19 

24.4     3.8 

26.9:1    .14 

33.8     1.3 

17.6 

26.31  -.09 

49.3     3.7 

38.19     .09 

31.2    0.3 

36.58    .00 

28.2    3.8 

27.04     .68 

32.6    I.I 

27.5 

26.23    .13 

53.0     3.6 

38.26  4-.04 

31.0  +0.1 

36.62  -.19 

32.0    3.7 

27.11     .85 

31.6    0.1 

Sept   6.4 

26.05  -.93 

56.6  -^3.5 

38.28    .00 

31.0  -0.1 

36.34  -.93 

36.7  +3.6 

27.14  +.or 

30.8  +4.7 

16.4 

25.76     .33 

60.0     3.9 

38.26 -UH 

31.2    0.9 

36.05     .34 

39.2    3.4 

27.14  -.08 

30.2    1.5 

26.4 

26.39    .41 

63.1     9.9 

38.20    .07 

31.6    0.4 

36.65     .44 

42.4    3.1 

27.09    .08 

29.8    OJ 

Oct.    6.4 

24.94     .48 

65.9    9.6 

:^.I2    .10 

31.9    0.5 

36.16     .53 

46.3    9.7 

27.01     .08 

29.6+4.1 

16.3 

24.43    .54 

68.2    9.1 

38.01     .19 

32.4    0.5 

34.60    .60 

47.9    9.3 

26.92    Jl 

29.7-4.1 

26.3 

23.86  -.58 

70.1  4-1.6 

37.88  -.13 

33.0  -0.5 

33.97  -.65 

49.9  +1.8 

26.80  -.19 

29.8 -OJ 

1 

Nov.   6.3 

23.26     .61 

71.5     I.I 

37.75     .13 

33.5    0.5 

33.29    .69 

61.5    1.3 

26.68    .19 

30.1    0.4! 

16.3 

22.64     .69 

72.3  +0,5 

37.62    .13 

34.1     0.5 

32.58    ,71 

52.6    0.7 

26.56    .19 

30.6    Oj! 

26.2 

22.02     .61 

72.5  -0.1 

37.50     .19 

34.6     0.5 

31.87     .71 

53.0  +0.1 

26.44     .11 

31.0    OJ 

Dec    6.2 

21.41     .90 

72.2    0.7 

37.39     .10 

35.0    0.4 

31.16     .60 

62.8  -0.5 

26.33     ,10 

31.6    OJ 

16.2 

20.84 -r.56 

71.2  -1.9 

37.30  -.08 

35.4  -0.3 

30.49  -.65 

52.1  -l.l 

26.24  -.08 

32.3-0.7 

26.1 

20.32    .48 

69.7     1.8 

37.24     .05 

35.7     0.9 

29.87     .58 

50.7     1.6 

26.16    .08 

33.0    0.7' 

36.1 

19.87  -.48 

67.6  -9.3 

37.20  -.09      35.8  -0.1 

29.32  -.50 

48.8  -9.1 

26.12 -.03 

33.8 -4.7  j 
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▲IPPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WA8HINQT0N. 

1 

a  GmU. 

^Aqi 

aarii. 

w  Aquarii. 

f  Aqaorii. 

1         M«M 

Bobir 

Blghi 
Aaetmakm. 

DeellBfttioB 

BJiJt 

Doelteatlqa 

BIffbi 

DMliaatioB 

Rlffbt 
Ajoeaaloa. 

Dedlmiiioa 
^•utk. 

JTorO. 

h     m 
92     1 

e       t 

-47  27 

h     m 

22  11 

e        t 

-  8  18 

h     m 

22  19 

o           / 

+  0  50 

h    m 

22  29 

O          t 

-  0  89 

Jad.    0.1 

36^39  -.10 

86.7  +IJ 

16.96  -.65 

99!'o-«.5 

64.93  -.66 

36!4  -0.7 

• 
67.04  -.07 

36.6  -0.7 

lO.I 

36.94    M 

84.3    1.0 

16.99  -.03 

99.4    0.4 

64.18    .04 

35.6    0.7 

56.96    .04 

36.9    0.7 

90.1 

36.91  -.01 

89.5    1.0 

16.90    .00 

99.7    0.9 

64.16  -.01 

34.9    0.7 

56.96  -.09 

36.8    0.6 

30.1 

36.99  4-.03 

80.6    9.1 

16.91  4.03 

99.9  -0.1 

64.16  4.01 

34.9    0.6 

56.94    .66 

37.4     03 

|K«b.    9.0 

36.97    .01 

78.9    9.3 

16.96    .05 

30.0    0.0 

64.16    .04 

33.6    0.5 

56.96  4.03 

37.9    0.4 

19.0 

36.38  -l-.IS 

76.8  49.5 

17.09  4.66 

99.8  40.9 

64.94  4.07 

33.9  -0.3 

57.01  4  06 

38.9  -0.9 

Mar.    1.0 

36.59    .17 

73.3    9.6 

17.19    .11 

99.6    0.4 

54.39    .10 

33.0  -0.1 

57.09    .66 

38.3    0.0 

11.0 

36.71     .91 

70.6    9.6 

17.95    .15 

99.0    0.6 

54.44     .14 

39.9  40.1 

57.90    .13 

38.3  40.9 

90.9 

36.95    M 

68.0    9.6 

17.49    .16 

98.3    0.9 

54.59    .17 

33.9    0.4 

57.34     .16 

37.9    03 

30.9 

37.93    M 

66.4    9.6 

17.61     .91 

97.3     1.1 

64.78    .90 

38.7    0.7 

67.69    .10 

37.3    0.7 

1 

Apr.    0.9 

37.56  -f  .54 

69.8  49.5 

17.84  4.94 

96.1  41.3 

64.99  4Jn 

34.5  40.0 

67.73  4.99 

1 
36.4  41.0 

19.8 

37.90    .J7 

60.4    9.3 

18.10    .97 

94.7    1.5 

55.94     M 

35.6    1.9 

57.97    .95 

36.3     13 

'           99.8 

38.99    .40 

68.9    9.1 

18.38    M 

93.1     1.7 

55.59     .96 

36.9    1.4 

58.94     .96 

3:1.9     13 

M»y    9.8 

38.70     .41 

56.1     1.0 

18.68    .31 

91.3    1.8 

56.81     .30 

38.6    1.7 

58.53    .30 

39.3     1.7 

19.8 

39.13    .43 

64.4     1.6 

19.00    M 

19.6    1.0 

56.19    .31 

40.3     1.0 

58.84     Jll 

30.5     1.0 

99.7 

39.66  4.44 

69.9  41.3 

19.39  4.39 

17.6  41.0 

56.44  4.39 

49.9  49.0 

.59.15  4.30 

1 
98  6  49.0 

June  8.7 

40.00    .43 

61.8    0.0 

19.64     .39 

15.6     1.0 

56.76     .39 

44.9    9.0 

50.48     .39 

96.6    9.0 

18.7 

40.43    .41 

61.1     03 

19.96    .31 

13.8    1.6 

57.08    .31 

46.3    9.1 

59.80     .11 

94.5    9.0 

98.7 

40.83    .90 

50.8  40.9 

90.97    .99 

19.0    1.7 

67.38    M 

48.3    9.0 

60.10     M 

99.6    93 

Jaly   8.6 

41.90    .15 

50.8-0.9 

90.54     M 

10.3    1.6 

67.66    .96 

50.3     1.9 

60.38     .97 

90.6    13 

18.6 

41.53  4.30 

61.9-0.6 

90.79  4.«S 

8.8  41.4 

67.91  4.93 

59.9  41.8 

60.64  434 

18.7  41.6 

98.6 

41.81     .95 

59.0    1.0 

91.01     .19 

7.6    1.9 

58.19    .90 

54.0     1.7 

60.87     SI 

17.0     13 

Ang.  7.6 

49.04     .10 

63.9    1.3 

91.18    .15 

6.5    0.0 

58.30    .16 

55.5     13 

61.06    .17 

15.5     1.4 

17.5 

49.90    .13 

54.6    I.S 

91.31     .11 

6.7    0.7 

58.43     .11 

56.9    1.3 

61.90    .19 

14.9     13 

97.5 

49^  -•'.07 

56.9    1.7 

91.40    .66 

6.1     0.5 

58.59    .67 

58.1     1.0 

61.30    .00 

13.1     13 

Sept  M 

49.33    .00 

68.0  -1.6 

91.44  4.69 

4.7  40.3 

58.57  4.63 

59.0  49.8 

61.35  4.04 

19.9  40.7 

16.4 

49.30  -.05 

69.8    1.0 

91.44  -.09 

4.6  40.1 

58.58  -.61 

59.7     0.6 

61.37     .00 

11.6     63 

96.4 

49.99    .11 

61.7    1.8 

91.41     .65 

4.6  -0.1 

58.55     .05 

60.1     0.4 

61.36  -JO 

11.9    03 

Ooi    6.4 

49.09    .15 

63.4     1.7 

91.34     .06 

4.8    0.9 

58.49     .07 

60.4  40.9 

61.30     .06 

11.0  40.1 

16.4 

41.99    .18 

65.0    1.5 

91.95    .10 

6.1     0.4 

58.41     .09 

60.6    0.0 

61.93    .66 

ll.O-O.t 

96.3 

41.79 -.91 

66.4  -1.9 

91.14  -.11 

5.5-0.5 

58.31  -.11 

60.4  -0.9 

61.13 -.10 

11.9-03 

Not.  5.3 

41.51     .99 

67.4    0.9 

91.09    .19 

6.0     0.5 

58.19     .19 

60.9    0.3 

61.03    .11 

11.5     0.4 

15.3 

41.99     M 

68.1     0.& 

90.90    .19 

6.6     0.5 

58.07     .19 

59.8    0.4 

60.91     .11 

11.9     03 

95.9 

41.07     .91 

68.4  -0.1 

90.78    .11 

7.1     0.5 

57.96    .11 

59.3    03 

60.80     .11 

,      19.4     0  5 

Dm.   5.9 

40.87     .10 

68.3  40.3 

90.67    .10 

7.6     6.5 

57.85    .10 

68.7     0.6 

60.69    .10 

13.0     03 

IS.9 

40.70  -.10 

67.8  40.7 

90..'V8  -.00 

8.9  -0.5 

57.75  -.06 

58.0  -0.7 

60.59  -.06 

,     13.6  -0.7 

95.9 

40.56    .19 

67.0     1.1 

90.50     .07 

8.7    0.4 

57.67     .07 

67.3    0.7 

60.50     .06 

i     14.3    0.7 

35.1 

40.46  -.66 

65.7  41.6 

90.45  -.04 

9.1  -0.4 

.'i7.61  -.05 

66.6  -0.7 

60.44  -u» 

15.0  -0.7 

1 
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APPARENT  PLACES  FOB  THE  UPPER  TRANlOT  AT  WASHINGTOS. 

1 

226C«phei(B.) 

CPegMi. 

iCepkeL 

\ 
1  Aqvara. 

Mmw 
Sslftr 

DeeliBJOioii 

Bight 
AsocaaioB. 

DedtaMttoB 
Jfmik. 

lUgkt 

jr«rtiL 

Blukt 

DeellMtiM 

b      m 

22  90 

+75  40 

h     m 

22  36 

+ 10  16 

22  45 

+65  88 

22  47 

o 

-  8    7 

Jmo.    0.9 

20.98  -.79 

80''8  -1.4 

• 

12.83  -.08 

59.0  ^.0 

• 

53.74  -.40 

66'!!8-l3 

• 

7.78-37 

63r7-L4 

10.1 

20.30    M 

79.1     1.9 

12.76    .86 

580)    1.1 

53.S7     J5 

65.1     13 

7.72    *35 

84J    u 

wu 

iBM    JM 

76J9    1^ 

12.72    J89 

66.9    IJ 

53JI6    J99 

633    93 

7.67     38 

84.4    U 

MA 

rajSB  M 

74.3    9.8 

12.89 -.M 

56.8    l.t 

82.79     J9 

60.5    93 

7.65  -.91 

84.6-4.1 

Feb.    9.1 

18.93    .95 

71.4     3J 

12.70  4.89 

54.7    1.0 

52.61     .14 

57.7     93 

7.66  439 

843  44.1 

19.0 

18.75  -.00 

68.3-3.1 

12.74  4.05 

53.8-0.9 

52.51  -.05 

54.8-33 

7.69  4.99 

843  44J 

Mat.    1.0 

18.76  ^M 

65.1     9.1 

12.80    .06 

53.0    0.7 

52.51  4.04 

51.8    3.0 

7.75     .99 

84.r    U 

11.0 

18.92    J4 

62.0     9.8 

12.90    .19 

52.4    0.4 

52.60    .14 

48.8    93 

7.84     .11 

833   e.7 

20.9 

19.24     .40 

59.2    9.7 

13.04     .15 

62.1  -0.1 

52.79    34 

46.0    9.8 

7.97     .15 

82.7   eJ 

30.9 

19.72    .54 

56.6    9.3 

13.21     .19 

52.1  40.9 

53.07    M 

43.6    93 

8.14     .18 

81.7    1.1 

Apr.    9.9 

20.33  4-^ 

54.5  -1.9 

13.42  4.99 

52.5  403 

53.44  4.41 

41.6-13 

8.33  431 

80.4  414 

19.9 

21.06    .77 

52.8    1.4 

13.65    .95 

53.1    0.8 

53.88    .48 

40.0     13 

8.56    34 

79.0    U 

29.8 

21.88    .85 

51.7    8.8 

13.92    M 

54.1     1.9 

54.39    .53 

39.0    8.7 

a82     37 

773    1.: 

Umj    9.8 

22.76    jm 

51.2-8.9 

14.21     .30 

55.4     1.5 

54.96    .57 

38.6-9.1 

9.11      38 

753    u 

19.8 

23.69    SO 

51.3  40.4 

14.52    .31 

67.0    1.7 

55.54     M 

38.7  49.4 

9.41     31 

73.6    16 

29.8 

24.62  4^J9 

52.0  41.8 

14.84  4J9 

58.9  41.9 

56.14  4.00 

39.4  413 

9.73  430 

713  4W 

Jooe  8.7 

25.53    .00 

53.3    1.5 

15.17     .30 

60.9    9.1 

56.75    M 

40.7     13 

10.06     33 

693  U 

18.7 

26.40    .84 

55.2    9.1 

15.49     .31 

63.1     9.9 

57.33     .57 

42.6    9.1 

10.38     39 

67.6    If 

28.7 

27.20    .70 

57.5    9.5 

15.80     .30 

65.4     9.3 

57.88    38 

443    93 

10.70     30 

^3    M 

July    8.6 

27.91     .08 

60.2    9.9 

16.08    .97 

67.7     9.3 

58.38    A7 

47.6     93 

11.00     38 

633   I.: 

18.6 

28.52  4.55 

63.4  43.3 

16.34  431 

69.9  49.9 

58.82  4.41 

50.7  433 

11.27  438 

62.3  41 J 

28.6 

29.01     .48 

66.8    3.5 

16.57    JU 

72.1     9.1 

59.19    33 

54.1     33 

11.51     39 

60.9    U 

Aag.    7.6 

29.37     .99 

70.4     3.7 

16.75    .17 

74.2    9.0 

59.49     35 

57.6    3.8 

11.71     J8 

60.7    1.0 

J7.5 

29.59    .15 

74.2    3.8 

16.90    .13 

76.1     1.8 

50.70     .17 

61.3     3.7 

11.88    a4 

58.8   u 

27.5 

29.67  4^.08 

78.0     3.8 

17.01     .08 

77.8    1.8 

50.82  4.08 

65.1     3.7 

12.00    JO 

58.2  W 

'8«pt  6.5 

29.62 -J9 

81.8  43.8 

17.07  4.04 

79.3  41.4 

60.87    38 

68.8  433 

12.07  4.06 

57.7  «J 

16.5 

29.43    J5 

85.6    3.0 

17.09     .00 

80.5    1.1 

50.83  -.88 

72.4     33 

12.11  4.90 

67.6  +#./ 

26.4 

29.12    Jir 

89.1      3.4 

17.07  -J8 

81.6    8.9 

59.70    .18 

75.9    S3 

12.11  -39 

67.6  -0.1 

Oct.     6.4 

28.69    «49 

92.4    3.9 

17.03     .08 

82.3    OA 

50.51     33 

79.1     33 

12.07     36 

673  IJ 

16.4 

28.15    .88 

95.4    9.8 

16.95    .00 

82.9    0.4 

50.25     39 

82.0    9.7 

12.01     .97 

5ai  M 

26.3 

27.52 -.87 

98.0  49.4 

16.86  -.10 

83.2  40.9 

58.93  -.34 ! 

84.5  493 

1132 -.09 

68.6 -4i 

Nor.    5.3 

26.81     .74 

100.2     1.9 

16.75    .11 

83.3    0.0 

58.57    38 1 

86.5     13 

11.82    .11 

59.1    M 

15.3 

26.04    .79 

101.8     1.3 

16.63    .19 

83.1  -0.9 

58.17     .41 

88.1     13 

11.71     .11 

69.7   Oi 

25.3 

25.23    .89 

102.9    8.8 

16.52    .19 

82.8    0.4 

57.76    .43 

89.1      9.7 

11.60    .11 

60.4   U 

Deo.    6.2 

24.41     jm 

103.3  49J9 

16.40     .11 

82.2    0.0 

57.31     .44 

89.6  493 

11.49    .U 

61.0   t< 

15.2 

23.59  -.88 

103.2  -0.5 

16.30  -.10 

81.5  -9.8 

56.87  -.43 

89.4  -9.4 

1139 -.10 

613-4^ 

25.2 

22.81     .78 

102.4     1.1 

16.20    .09 

80.7     0.9 

56.45    .41 

88.7     13 

11.30     39 

62.1   1^ 

!          35.2 

22  08-88 

iOl.0-1.7 

16.13 -.07 

79.7  -1.0 

56.05-38 

87.4  -13 

11.22-30 

623 -•< 
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APPARENT  PLAGES  FOB  THE  UPPBB  TBANSIT  AT  WARHTNQTON. 

Botor 
DO*. 

•  PlaoiflAMtralis. 

a  Pond. 

(Mmrkmk.) 

•  Cephti. 

^Pbcium. 

^Mgt^ 

Ptfiltirtlw 

.^»»M^ 

ritfiiiintioB 
jr«f«. 

Bl^i 

DeellBfttiMi 
JforO. 

ajvommmo. 

DmIIbaUm 

22  6* 

-80  10 

h     m 

22  59 

+14  38 

23  14 

+67*32 

28  22 

+   ^48 

Jao.    0.9 

60.63 -J9 

».6^%a 

• 
31.19  -.00 

96'!7  -1.0 

16.35  -.45 

99*6  -0 J 

38.09  -.60 

7!j-0.9 

10^ 

60.66    J7 

66.9    9.9 

31.11      .07 

96.6    1.1 

16.91      .41 

98.4     1.9 

38.01     .66 

6.6    9J9 

90.1 

60.49    .«5 

64.6    0.9 

31.04    .96 

94.4     1.9 

15.69     .96 

96.6    9.9 

37.94     .66 

6.7     9.6 

30.1 

60.46  -.« 

63.6    1.1 

31.00     .93 

93.9    1.9 

16.19     .90 

94.4    9.4 

37.88    .04 

4.9     0.7 

r^b.    9.1 

60.46  •l-.Ol 

69.9    1.9 

30.98  -.01 

99.0    1.9 

14.93     .99 

91.9    9.7 

37.85  -.69 

4.9    0.6 

19.0 

60.48  -l>.iil 

60.8  -H.6 

30.99  4.06 

90.9  -1.1 

14.76  -.13 

19.0  -9.9 

37.84  4.01 

3.6  -0.5 

Mat.    1.0 

60.64     .06 

49.1     1.6 

31.03     .06 

19.9    0.9 

14.68  -.03 

16.0     3.9 

37.80    .04 

3.1     0.4 

11.0 

60.64     .It 

47.9    9.0 

31.11     .09 

19.0    0.7 

14.71  4.66 

13.1     9.9 

37.99    .07 

9.9-03 

90.9 

60.78    .16 

46.1     9.1 

31.99    .19 

18.6    0.4 

14.84     .16 

10.9     9.7 

38.01     .11 

9.8  40.1 

S0.9 

60.96    .19 

49.9    9.9 

31.37    .17 

18.9  -0.1 

15.08    M 

7.6     9.4 

38.14     .19 

3.1      0.4 

,  Apr.    9.9 

61.16  -f.tS 

40.7  49.9 

31.66  4.91 

18.3  40.9 

16.41  4.36 

6.3  -9.1 

38.30  4.16 

3.6  40.7 

19.9 

61.41     .96 

38.3    9.9 

31.79     .94 

18.7    0.6 

16.84     .47 

3.4     1.6 

38.50     M 

4.4     1.0 

99.8 

61.69    .91 

36.0    9.3 

39.04     J7 

19.6    0.9 

16.35    .54 

9.1     1.1 

38.73     .95 

5.5     1.9 

Mfty    9.8 

69.01     .90 

33.7    9.9 

39.33    .30 

90.6    1.3 

16.99    .89 

1.3-0.5 

39.00     .90 

6.9    1.5 

19.8 

69.34     .94 

31.6    9.9 

39.63    .91 

99.0    1.6 

17.53     .93 

1.1  40.1 

39.99     .90 

8.6     1.7 

9^.6 

69.69^.90 

99.4  49.0 

39.96  4.39 

93.8  41.9 

1&  18  4.65 

1.4  40.6 

39.60  4  J9 

10.3  41.9 

Joae  8.7 

63.06    .36 

97.6    1.6 

33.98    .33 

96.7    9.0 

18.83     .65 

9.3     1.9 

39.99     .39 

19.3    9.0 

18.7 

63.41     .96 

96.8    1.6 

33.61     .39 

97.9    9.9 

19.48     .93 

3.8     1.7 

40.95     J9 

14.4     9.1 

«.7 

63.77    .94 

94.6    1.9 

33.93    .91 

30.1     9.3 

90.09    .66 

6.8    9.9 

40.67     .91 

16.6    9.9 

Joly   BJ7 

64.10    M 

93.4    03 

34.93    .99 

39.6    9.4 

90.67     .66 

8.9    9.9 

40.87     .96 

18.8    9.1 

18.6 

64.41  -^M 

99.7  40.6 

34.61  4J6 

34.9  49.4 

91.19  4.49 

11.0  49.0 

41.16  4J7 

90.9  49.0 

98.6 

64.68    .96 

99.4  40.9 

34.76    JD 

37.9    9.3 

91.66     .49 

14.9     9.3 

41.49     .94 

99.9    1.9 

Aug.  7.6 

64.99    .91 

99.3  -O.I 

34.96    .19 

39.6    9.9 

99.03     .94 

17.6     9.5 

41.66     .91 

94.7    1.8 

17.6 

66.10    .16 

99.7    0.S 

36.13     .19 

41.6    9.0 

99.33     .95 

91.9    9.7 

41.84     .17 

96.6    1.6 

97.6 

66.94     .19 

93.3    0.9 

36.96    .11 

43.6    1.8 

99.64     .17 

94.9    9.7 

41M    .19 

97il     1.4 

Sep!  6.6 

66.34  -f.O? 

94.9  -1.0 

36.34  4.09 

46.3  41.6 

99.66  4.66 

98.7  43.7 

49.10  4.09 

99.9  4I.I 

16.6 

66.38  -l'.09 

96.9    1.9 

36.38  4.09 

46.8    1.4 

99.69    .00 

39.4     3.6 

49.16     .05 

30.9    0.9 

96.4 

66.37  -^.Ot 

96.6    1.3 

36.39  -.01 

48.1     1.9 

99.64  -.06 

36.0    3.5 

49.90  4.09 

31.0    0.7! 

Oet    6.4 

66.33    .09 

97.8    1.9 

36.36    .04 

49.9    0.9 

99.50    .17 

39.4     3.3 

49.19 -.01 

31.6    0.5 

16.4 

66.96    .09 

99.9    1.3 

36.30    .07 

60.0     0.7 

99.99    .04 

49.6     3.0 

49.16    .04 

39.0    0.3 

96.4 

66.16  -.19 

30.6  -1.9 

36.99  -.00 

60.6  40.4 

99.01  -.31 

46.4  49.6 

49.11  -.07 

39.1  40.1 

KoT.  6.3 

66.09    .19 

31.7    1.1 

36.13    .10 

60.8  40.9 

91.67    .97 

47.8    9.9 

49.03     .06 

.39.1  -0.1 

16.3 

64.88    .14 

39.7    0.9 

36.09    .11 

60.9  -0.1 

91.98    .41 

49.8     1.7 

41.94     .00 

31.9     0.3 

96.3 

64.74     .14 

33.6    0.7 

34.91     .11 

60.7    0.3 

90.85     .44 

61.9    1.9 

41.84     .10 

31.5     0.4 

Dm,   6.3 

64.60    .19 

34.1.  0.4 

34.79    .11 

60.3    0.9 

90.40    .46 

69.1  40.6 

41.74     .10 

31.0     0.5 

16.9 

64.47  -.19 

34.4  -0.1 

34.68  -.11 

49.7  -0.7 

19.93  -.47 

59.4     0.0 

41.63 -.10 

30.4  -0.6 

96.9 

64.3S    .11 

34.4  40.1 

34.68     .10 

48.9    0.9 

19.46     .44 

69.1  -0.6 

41.53     .10 

99.8    6.7 

36.9 

64.96  -.00 

34.9  40.3 

34.44  -.00 

47.9-1.1 

19.01  -.44 

51.9-1.1 

41.44  -.00 

99.0  -9.8  , 
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APPABENT  PLACES  FOB  THE  UPPEB  TBANSIT  AT  WASHINGTON. 


t  Pifleium. 

y  Cephei. 

Groorobridge  4163. 

uPiflcium. 

Mean 
8oUr 
Date. 

1 

1 
* 

Right 
Aioension. 

Deollnation 
North, 

Bight 
Asoention. 

Declination 
ifoHA. 

Bight 
Aaoenaion. 

Declination 
North, 

Right 
Aaoenaion. 

DeclloatiMil 
N^rih. 

b      m 

23  34 

O            1 

+  53 

h     m 

23  34 

+  77      2 

h     m 

23  49 

+73  49 

h      m 

23  58 

o        .   ' 

+  6  16 

Jan.    0.9 

39.66  -.09 

95.8  -0.8 

• 

58.09  -.86 

64.9  -0.5 

• 

40.66  -.67 

69.6  -0.4 

a 
64.94  -.00 

66.3  -t.7 

10.9 

39.57     .06 

95.1     0.8 

57.17     .89 

64.1     1.1 

39.99     .65 

51.8     1.0 

54.85     .00 

66.5    0.7 

30.9 

39.49    .07 

94.3     0.7 

56.38     .74 

69.7     1.7 

39.36     .60 

50.6     1.5 

54.76     .08 

54.8    0.7 

30.1 

.39.43    .06 

93.6    0.7 

55.68     .64 

60.7    9.9 

38.79     Ji9 

48.8    9.0 

54.69     .07 

54.1      9.7 

Feb.    9.1 

39.39  -.03 

99.9    0.8 

55.11     .61 

58.4    9.5 

38.31     .49 

46.5     9.4 

54.63     .06 

53.4     0.6 

19.1 

39.37    .00 

99.3  -0.5 

54.67  -.35 

55.6  -9.8 

37.95  -.31 

43.9  -9.7 

64.59  -.09 

59.8  -C5 

Mar.    I.I 

39.38  -k-M 

91.9    0.3 

54.40  -.18 

59.7    9.0 

37.70     .17 

41.1     9.9 

G4.59  +.01 

52.4     0.4 

II.O 

39.43     .01 

91.7-0.1 

54.31     .00 

49.7    9,0 

37.60  -.03 

38.1     9.0 

64.61     .04 

59.1  -«Ji 

91.0 

39.51     .10 

91.7+0.1 

54.41  +.18 

46.6    9.9 

37.64  +.11 

35.1     9.9 

64.67     .06 

59.0  +0.1 

30.9 

39.69    .19 

99.0    0.4 

54.68     .96 

43.7     9.7 

37.83     ,96 

39.9    9.7 

64.76    .11 

69.9    OJ 

Apr.    9.9 

39.78  +.17 

99.5  +0.7 

55.13  +.53 

41.1  -9.4 

38.16  +.40 

99.6  -9.5 

64.90  +.16 

59.7  +4.6 

19.9 

39.97     .91 

93.4     1.0 

55.74     .68 

38.9    9.0 

38.69    .53 

97.3    9.1 

66.07     .90 

5:).5    0.9 

99.9 

33.19    .94 

94.5    1.9 

56.50     .81 

37.1     1.5 

39.91     .64 

95.5     1.6 

55.98     .99 

54.5      1.9 

May    9.9 

3.3.45    .97 

95.9    1.5 

57.36     .91 

35.8     1.0 

39.90     .73 

94.1     1.1 

56.53     .91 

55.8      1.4 

19.9 

33.74     .30 

97.5    1.7 

58.31     .08 

35.1  -0.6 

40.67    .80 

93.3  -0.6 

66.81     .99 

57.3      1,7 

99.8 

34.05  +.31 

99.3  +1.9 

59.33+1.03 

34.9  +0.1 

41.50 +.84 

93.0    0.0 

56.11  +.91 

6S).I  +>!.$ 

June  8.8 

34.37     .39 

31.3    9.0 

60.37  1.04 

35.3    0.7 

49.:)5     .86 

93.3  +9.6 

56.43     .99 

61.0     S.0 

18,7 

34.69     .39 

33.3    9.1 

61.40  1.09 

36.3     1.9 

43.99    .66 

94.9    1.9 

66.76    M 

63.1     S.1 

98.7 

3.5.09     .99 

35.5    9.1 

69.4 1     .08 

37.9     1.8 

44.07     .83 

95.6    1.7 

67.08    .99 

65.9    9.1 

Jnly    8,7 

35.33     .30 

37.6    9.1 

63.36    .91 

39.9     9.3 

44.89     .79 

97.5    9.9 

57.39     .91 

67.4     9.1 

t 

18.7 

35.69  +.98 

39.7  +9.0 

64.93  +.89 

49.4  +9.7 

45.65  +.79 

99.9  +9.6 

67.70  +.90 

69.5  +«.t 

98.6 

35.89     .95 

41.7     1.9 

65.00    .79 

45.3     3.1 

46.33     .64 

39.7    9.0 

67.97     .96 

71.5     1.9 

kng.   7.6 

36.13     M 

43.5     1.7 

65.66     .60 

48.6     3.4 

46.93     .54 

35.9     9.9 

68.99    .99 

73.3     M 

17.6 

36.33     .18 

45.1     1.5 

66.90     .46 

59.1     9.6 

47.49     .44 

39.3     9.5 

68.44     .90 

75.1     I. 6 

97.6 

36.49     .14 

46.6     1.3 

66.59     .39 

55.8     9.8 

47.81     .99 

49.9    9.7 

68,69    .16 

76.6     1.4 

Sept   6.5 

36.61  +.10 

47.8  +1.1 

66.84  +.18 

59.6  +9.8 

48.09  +.99 

46.6  +9.8 

68.76  +.19 

77^  +1.9 

16.5 

36.69     .08 

48.8    0.9 

66.95  +.03 

63.4     9.8 

48.95  +.10 

60.4     9.8 

58.86    .06 

79.0     l.t 

96.5 

36.74  +.09 

49.6     0.8 

66.91  -.11 

67.3     9,7 

48.99  -.01 

64.9     9.7 

68.99    .05 

79.8    0.7 

Oct.    6.4 

36.75     .00 

50.1     0.4 

66.73     .95 

70.9     9.6 

48.99    .19 

57.9     9.6 

68.95  +.01 

80.4     03 

16.4 

36.73  -.03 

50.4  +0.9 

66.49     .38 

74.5    9.4 

48.04     .93 

61.4     9.4 

58.95 -.09 

M.8    0.3 

96.4 

36.68  -.08 

50.5    0.0 

65.98  -.50 

77.7  +9.1 

47.76  -.34 

64.7  +9.1 

68.99  -.04 

81.0  +9.1 

Nov.    5.4 

36.61     .07 

50.4  -0.9 

65.49    .61 

80.6     9.7 

47.37     .43 

67.6    9.7 

58.87     .06 

81.0-0.1 

15.3 

36.53     .09 

50.9    0.3 

64.76     .70 

83.0     9.9 

46.90     .51 

70.1     9.9 

58.80     .08 

80.8    0.9 

95.3 

36.44     .10 

49.8    0.4 

64.01     .78 

a^.O     1.7 

46.35     ,58 

79.1     1.8 

58,79     .00 

80.5    0.4 

Dec.    6.3 

36.34     .10 

49.3    0.8 

63.19     .84 

86.4     1.1 

45.75     .63 

73.6     1.9 

58.63    .10 

80.1     0.5 

15.3 

36.94  -.10 

48.7  -0.8 

62.33  -.87 

87.2  +0.5 

1 

45.10  -.66 

74.6  +0.6 

58.63  -.10 

79.5  -04 

95.9 

36.14     .10 

48.0    0.7 

1 

61.46     .87 

87.4  -0.1 

44.43     .67 

74.9     0.0 

58,43     .10 

78.9    0.7 

35.9 

36.05  -.00 

47.3  -0.8 

60.50  -.85 

87.0  -0.8 

43.75  -.66 

74.6  -«.6 

58.33  -.09 

'     78.9  -0.7 
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APPROXIMATE  NOBTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


(DM.aO.3) 
Jmik.  9.2 
19.9 
99.9 


^Cassiop. 


93  ADdrom. 


Sf  26 

h     m 

0    3 


33.99 
39.98 
39.69 
39.43 


.30 

.97 


o        / 

44  31 

h     m 

0    4 


51.07 
50.67 
50.69 
50.59 


-.91 
.19 
.18 

-.17 


ffAndroio. 


o 

/ 

53  48 

h 

m 

0 

12 

60.04 
49.89 
49.75 
49.61 


-.15 
.14 
.14 

-.13 


iCeti. 


6UrB.MiD./44  Piscinin. 
S.  P. 


99  24 

h      m 

0  14 


4.55-^ 


356  17 

h     m 

0  13 


104.31  4-7.53 


4.46      .09  111.87    7.45 
4.37      .06  119.91    7.00 


4.99  -  .06 


196.0440.43 


88  89 

h     m 

0  20 


1.14 
1.04 
0.96 
0.88 


-.11 
.09 
.06 

-.06 


w  Androm. 


o  CansiQp. 


56  52 

h     n 

^31 

16.01  -  .18 
15.84  .16 
15.70  .14 
15.56 -.13 


42  17 

h     m 

0  38 


51.87 
51.65 
51.43 
51.93 


.91 
-.19 


Aog.96.6 

S«pt.  5.5 

15.5 

95.5 

Oct   5.5 

15.4 
95.4 
Not.  4.4 
14.4 
94.3 

Deo.  4.3 
14.3 
94.9 
34.9 


38.05  4J5 

38.97  .18 

38.49  .19 

38.51  4-.06 

38.54  .00 


Date. 


38.69 
38.44 
38.30 
38.19 
37.89 

37.65 
37.36 
37.06 
36.77 


-.00 
Jl 
.10 
.90 
.94 

-.97 
J» 
.90 

-.30 


^Piooinm. 


82  59 

h     m 

0  43 


55.14 
55.39 
55.45 
55.54 
55.58 

55.58 
55.54 
55.46 
55.34 
55.90 

55.04 
54.86 
54.67 
54.48 


+.91 
.10 
.11 
.00 

4.09 

-.09 
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APPROXIMATE  NOBTH  POLAR  DISTAHCBS  AND  APPAREHT  RIGST  ASCESSIOlffS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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... 
48.09  4-  .99 

... 
99.83  -  .75 

... 
8.97  4-  .88 

6.38 

4J9 

60.60 

• 

4J8 

17.89 

4J7 

19.91 

• 
4.94 

41.68 

1 

• 

+J4 

95.6 

48.93  4-  .90 

99.14 -.09 

9.04  4  .07 

6.69 

4'.30 

60.87 

4-J5 

18.08 

4J5 

13.94 

4J9 

44.99 

4J4. 

Not.  4.6 

48.49     .17 

98.59     .47 

9.69      .45 

6.98 

.97 

61.11 

J9 

18.33 

J3 

13.55 

JO 

45.16 

J9 

14.5 

48.58     .14 

98.90     .91 

9.94  4-  .91 

7.93 

J3 

61.39 

.19 

18.55 

.90 

13.83 

JO 

45.35 

JO 

94.5 

48.70      .11 

97.96  -  .15 

10.04  -  .04 

7.44 

.10 

61.60 

.10 

18.73 

.10 

14.08 

J9 

46.54 

.17 

Dec  4.5 

48.79     ,07 

97.89  4-  .09 

9.87      JO 

7.60 

.13 

61.65 

.19 

18.88 

.19 

14.97 

.17 

45.69 

.13 

14.5 

48.84  -¥  .03 

97.99  4  .19 

9.45  -  J4 

7.71 

4  00 

61.75 

4-.oe 

19.00 

+.90 

14.43 

4.19 

46.80 

•I-.00 

94.4 

48.85     .00 

98.97      .97 

8.79      ,77 

7.77 

4.09;  61.81 

.04 

19.07 

.05 

14.59 

.07 

45.87 

.05 

34.4 

48.83  -  .03 

98.73  4  .55 

7.91  -  .00 

7.77 

-.03   61.84 

4J1    19.10 

4J1 

14.56 

4>.09 

45.90 

1 

4-JI 
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APPROXIMATE  NORTH  POLAR  DI8TAKCEB  AND  APPARENT  RIGHT  ASCEKSIOHS,        ./ 

FOR  THE  UPPER  TRANSIT  AT  WASHIKOTON. 

• 

., 

Date. 

rOrioDiB. 

xAmige. 

G^oombr. 

944. 

sOrionia. 

vAoiige. 

STkawdsm. 

1 

1 

0  Aurigs. ;  6  Aniigs. 

O           t 

96  57 

o 

57 

53 

o         « 

4  51 

e        0 

99  43 

e        / 

50  53 

155  46 

o 

45 

4 

O          1 

^  4S 

5  12 

h     m 

5  25 

k     m 

5  28 

k     m 

5  42 

k     m 

5  44 

k      ■ 

5  44 

h     m 

5  51 

k     ■ 

5  ^ 

•                  !     • 

• 

s 

• 

• 

• 

!   • 

(Dee. 30.5)  3l.e&  4^^  55.30 

4.67 

36j68-  .15 

48.01    4.66 

14.50   4.60 

38.60 

-.14 

51.62 

4.16   35.51  4  .M 

Jul  9.4    31. d6  -.^i ;  55.34 

4.69 

36.29      JO 

48.05   4.61 

14.56  4'.63 

38.49 

.96 

51.69 

4.63    ^.58  4^4 

19.4 

31.83      M 

55.33 

-.63 

35.42    1.11 

48.03  -.64 

14.56  -.63 

96.15 

.31 

51.69 

-.03  35.50 -Ji 

».4 

31.76      M 

55.28 

.66 

34.09    IM 

47.97      .66 

14.51       .68 

37.79 

.46 

51.64 

.60   35.55     JT 

F«b.  8.3 

ZIM      .19   55.17 

.13 

32.38    1.87 

47.87      .11 

14.41      .13 

37.35 

.47 

51.53 

.14  ^.46     J/ 

18.3 

31.51   -.15  55.02 

-.16 

30.35 -t.14 

47.74  -.14 

14.26  -.17 

36.86 

-.« 

51.36 

-.18  1  ^.32  -  .M 

28.3 

31.35     .16  54.^ 

.18 

28.10    9.36 

47.59      .16 

14.07      .19 

36.33 

.55    51.17 

.91    35.15     ,Ib} 

lijurJO.3 

31.18     .17   54.67 

.19 

25.75    t.36 

47.41      .17 

13.67      .96 

35.76 

.57 

50.94 

JB  34.95     Ji  1 

90.3 

31.01  -a? 

54.47 

-.91 

23.38 -t.37 

47.24   -.17 

1X66  -.91 

35.19 

-J6 

50.71 

-.99 

34.75  -  M 

Oet.25.6 

34.07  +.» 

58.23 

4.31 

48.21  49.66 

49.98  4.17 

17.47  4.31 

37.43 

4.« 

54.68 

4.60   38.384  J» 

Not.  4.6 

34.31      JO  58.53 

.99 

50.72    t.34 

50.24      .95 

17.82      .94 

37.86 

.46 

55.06 

.37   38.72     .33 

14.6 

34.53      M   58.81 

S7 

52.88    t.61 

50.48      .99 

18.14      .31 

38.93 

jsa 

55.41 

.34  39.04     .S 

94.5 

34,71      .17 '  59.06 

JM 

54.73    1.63 

50.69      .19 

18.44      97 

38.51 

.94 

55.75 

.30   39.33     9B 

Dee.  4.5 

34.87      .13  59.29 

M 

56.13    1.17 

50.87      .16 

18.69      .93 

38.70 

.14 

56.02 

95    39.60     M 

14.5 

34.98   4.69   59.46 

4.15 

57.08  4  .66 

51.02  4.19 

i&90  4.18 

38.79 

4J5 

56.25 

4.96   39.81  4.  » 

94.5 

35.06     .66  59.58 

.16 

57.50  4  .18 

51.12      .68 

19.05     .13 

38.78 

-.66 

56.42 

.15    39.97     .U 

34.4 

35.10  'I'.at 

59.66 

4.66 

57.44  -  .99 

51.18  4.64 

19.15  4>.68 

38.66 

-.18 

56.54 

4.09 

40.084  41 

• 

Mmb 

«o]jir 
D»to. 

f  Gtoiiiior. 

f^Axaigm, 

vGeminor. 

;tDraconiB, 
8.  P. 

eGeminor. 

f^AmigSD. 

EGeminor. 

! 

o         # 

67  28 

40  40 

69  43 

342  41 

O            1 

64  46 

O            t 

46  19 

55  55 

170  42 

h     m 

6    8 

h 

6 

ID 

16 

h     m 

6  22 

h     m 

6  22 

h      m 

6  37 

h     m 

6  89 

h     IB 

6  45 

h    ■ 
648 

• 

• 

s 

s 

s 

S 

s 

• 

(Dec.30.5) 

34.00  4.16   51.02 

4.15 

45.30  4  .11 

52.16  4.04 

29.98   4.14 

12.33 

4.16 

54.01 

4.15j54..'>4-.l5 

Jan.  9.5 

34.08  4.66   51.13 

4.67 

45.39      .67 

52.27      .15 

30.09      .60 

12.46 

.09 

54.14 

.16    54.26     .41 

19.4 

34.11      .66,51.17 

.60 

45.43  4  .69 

52.48      .98 

30.15   4.64 

12.52 

4.63 

54.22 

4.65    53.72    M 

29.4 

34.08  -.66 

51.13 

-.66 

45.42  -  .63 

52.83      .43 

30.16  -.69 

12.52 

-.03 

54.23 

-.61    62.91     M 

Feb.  8.4 

34.01      .69 

51.04 

.13 

45.37      .67 

53.31      .53 

30.11      An 

12.47 

.60 

54.19 

.66 

51.96  IM 

18.4 

33.91   -.19 

50.80 

-.17 

45.28  -  .11 

53.88  4.69 

30.02  -.11 

12.35 

-.14 

54.11 

-.11    50.78-1* 

28.3 

33.77      .15 

50.69 

.39 

45.15      .14 

54.54      .76 

29.90      .14 

12.18 

.18 

53.97 

.15(49.46   l.» 

Mar.  10.3 

33.61      .17 

50.44 

.95 

44.99      .16 

55.28      .74 

29.75      .16 

11.99 

90 

53.80 

.18    48.02   I.<7 

20.3 

33^4      .17 

50.18 

.97 

44.82      .17 

56.03      .76 

29.58      .18 

11.78 

.99 

53.61 

.19    46.52   1^ 

30.2* 

33.27     .17 

49.91 

.95 

44.65     .17 

56.79      .76 

29.40      .17. 

11.55 

.93 

53.42 

.90 

44.98  l^ 

Apr.  9.2 

33.10  -.16 

49.67 

-.99 

44.48  -  .16 

57.55   4.75 

29.23  -J6 

11.32 

-.29 

53.22 

-.96 

43.43  ^  J8 

1 

Nov.  14.6 

•     .     • 
37.06  4.98 

54.85 

4.90 

... 
48.24  4  .30 

... 
52.33  -.58 

... 
32.97   4.31 

15.79 

• 

4.37 

•          a 

57.17 

• 

4.34 

•    •    • 

47.134  i^ 

24.6 

37.33      .95 

55.22 

.35 

48.52      .96 

51.81       .46 

33.97      .98 

16.15 

.34 

57.50 

.31 

48.00    .» 

Deo.  4.6 

37.57      .92 :  55.56 

1 

.30 

48.77      SO 

51.42     .94 

33.54      95 

16.48 

.36 

57.80 

.98 

48.64     JSi 

14.5 

37.77   4.18 

55.83 

4.95 

48.98  4  .19 

51.14   -.99 

33.78   4.91 

16.77 

4.96 

58.07 

4.94 

49.05  +  » 

24.5 

37.94      .14 

56.05 

.19 

49.16      .15 

50.98  -.68 

33.97      .17 

17.01 

.91 

58.29 

.96 

49.80  +  ^1 

34.5 

38.05  4.69 

56.20 

4.19 

49.28  4  .10 

50.99   4.07 

34.12  4.13 

17.18 

4.14 

58.46 

4.15 

49.08  '  » . 

1 
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APPROXIMATE  NOBTH  POLAR  DISTANCES  AND  APPARENT  EIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mmb 

CGeminor. 

63Aiizi|^. 

95CaiD«]op.  /yolMitls. 

pCvk.ma. 

26hjn^B. 

Groombr. 
1374. 

•»>CMieri. 

8ol*r 
Date. 

O             0 

69  17 

k    m 

6  57 

o       # 

50  30 

k    m 
7     4 

e       t 

723 

k     m 

7    9 

160  20 

k    ■ 

7    9 

8f  30 

k     ■ 

7  21 

0       t 

42  10 

k     m 

7  47 

e       « 

15  48 

k     m 

7  47 

0              0 

64  19 

k     m 

7  54 

(Deo.  30.5^ 

• 

54.54 

+.W 

• 
98.05  -t-.to 

1 

11.57 +.74 

• 

41.69+  .06 

1 
98.93 

+.16 

6.39 

+J6 

48.31 

+JO 

36.41 

+JI 

Jftn.   9.5 

54.67 

.10 

98.91      .19 

19.19      .97 

41.61 -.67 

99.07 

.19 

6.69 

J» 

43.75 

.36 

36.60 

.17 

19.5 

54.75 

+.«6 

98.31      .00 

19.31  +  .08 

41.48      .19 

99.17 

.07 

6.78 

.19 

44.01 

.19 

.16.75 

.16 

99.4 

54.78 

M 

98.35  +.01 

19.18- J6 

41.93     .31 

99.91 

+.68 

6.89 

+.06 

44.19 

+.06 

36.83 

+.66 

Feb.  a4 

54.76 

-.•5 

98.39  -.06 

11.67      .66 

40.86      .46 

99.90 

-.06 

6.90 

-.08 

44.06 

-.16 

36.86 

.66 

18.4 

54.69 

-.•• 

98.94  -.11 

10.88- .63 

40.39  -  .61 

99.15 

-.67 

6.85 

-.08 

43.83 

-.36 

36.88 

-.66 

98.4 

54.57 

Jt 

98.10     .16 

9.81    1.18 

39.84      .66 

99.06 

6.74 

.14 

43.46 

.43 

36.77 

.06 

Mat.  10.3 

54.44 

•H 

97.94     .18 

8.53    1.30 

39.91      .64 

98.94 

6.67 

.18 

49.97 

.63 

36.66 

.13 

90.3 

54.98 

•10 

97.74     .60 

7.10    1.46 

38.55     .66 

98.80 

6.37 

.81 

49.40 

.61 

36.51 

.16 

30.3 

54.11 

•If 

97.53     M 

5.69    IM 

37.86     .66 

98.64 

6.15 

.93 

41.75 

.66 

36.86 

.16 

A^.  9.9 

53.94 

^•10 

97.39  -.60 

4.09-1.60 

37.17 -.68 

98.48 

—.16 

5.90 

-.t6 

41.07 

-.60 

36.90 

-.16 

19.9 

53.78 

^•Ift 

97.13  -.16 

9.60  -1.47 

36.50  -  .66 

98.33 

—.16 

5.66 

-.64 

40.89 

-.67 

36.04 

-.16 

•     • 
NoT.94.6 

57.65 

4-.30 

... 
31.60  +.34 

... 
91.30+1.68 

... 
40. 10 +  .47 

31.69 

+J8B 

9.93 

+.44 

48.63 

+.61 

•     • 
39.38 

+.31 

Deo.  4.6 

57.93 

M 

31.93     .31 

99.88    1.46 

40.59     ja 

31.96 

.66 

10.85 

.46 

49.59 

.84 

39.71 

.31 

14.6 

58.17 

4-.9i 

89.94   +.60 

94.95 +1J6 

40.84  +  .91 

39.99 

+.83 

10.73 

+.36 

50.31 

+.73 

40.01 

+JB 

94.5 

58.38 

.18 

89.49     M 

95.31      .60 

41.05 +.14 

39.43 

.19 

11.06 

.31 

50.97 

.60 

40.98 

.66 

84.5 

58.54 

+.14 

89.69  +.16 

96.05 +.66 

41.19     .66 

39.60 

+.16 

11.34 

+JB 

51.60 

4.47 

40.51 

4>.tl 

Mm 
Dsto. 

C'Canori. 

pCtOkcd. 

SOlfonooe- 
rotio. 

0ChAID»- 

leootis. 

vHydns. 

yCmaetL 

tf'Cuiori. 

(MMOm.) 

efljdrm. 

72 

k 

8 

2 

6 

80^29 

k    m 

8  10 

98*  34' 

k     m 

8  20 

0      1 
167    9 

k     m 

8  23 

0      t 
86  17 

k     m 

8  33 

0      « 
68    9 

k    ■ 

8  37 

0      i 
69     1 

k    ■ 

8  47 

0 
87 

k 

9 

15 

8 

(Deo.90.6) 

19.96 

♦.91 

1 

50.68  +.61 

96.19 +.61 

• 

50.95+  .33 

17.63 

+J6 

1 
14.15 

+JB 

59.09 

+Jf7 

55.33 

+JT 

Jmi.  9.5 

13.15 

.17 

50.87      .17 

96.31      .17 

51.90 +.17 

17.83 

.16 

14.38 

M 

59.97 

M 

66.57 

jm 

19.6 

13.30 

.It 

51.09     .16 

96.45     .16 

51. 98 -.61 

18.00 

.14 

14.56 

.16 

59.48 

.18 

55.76 

.17 

99.6 

13.40 

.07 

51.11      .07 

96.54      .07 

51.17      .60 

18.11 

.69 

14.69 

.10 

59.69 

.16 

56.90 

.It 

Feb.  &5 

13.44 

-^M 

51.15   +.08 

96.58  +  .08 

50.88     .36 

18.17 

+.64 

14.76 

+.06 

59.71 

+.66 

BSM 

.67 

18.4 

13.43 

-.«3 

51.14    -.63 

96.58  -  .03 

50.49  -  .64 

18.18 

-.61 

14.78 

.00 

59.75 

.66 

56.04 

+.06 

98.4 

13.37 

.06 

51.09      .67 

96.59     .07 

49.80      .66 

18.14 

.66 

14.75 

-.06 

59.79 

-J6 

56.03 

-.68 

Mat.  10.4 

13.97 

.11 

51.00      .10 

96.43     .10 

49.05     .60 

18.07 

.66 

14.68 

.00 

59.65 

.66 

55.99 

.06 

90.4 

13.15 

.19 

50.88     .16 

96.39     .16 

48.91      .86 

17.97 

.11 

14.57 

.It 

59.55 

56A»1 

.06 

ao.3 

13.00 

.1ft 

50.74     .14 

96.18     .14 

47.98     .66 

17.84 

.13 

14.44 

.14 

59.41 

55U$I 

.11 

Apr.  9.3 

19.86 

-.16 

60.60  -.16 

96.ai  -  .16 

46.30  -1.66 

17.70 

-.14 

14.99 

-.16 

59.96 

-.16 

56.69 

-.16 

19.3 

19.69 

.15 

50.45     .16 

95.88     .14 

45.99    1.06 

17.56 

.14 

14.14 

.16 

59.09 

55.56 

.13 

99.9 

19.55 

.13 

50.30     .13 

95.74      .13 

44.97    1.61 

17.49 

.13 

13.99 

.14 

51.93 

55.43 

.13 

Hfty  9.9 

19.49 

-.11 

50.18  -.11 

95.61  -  .11 

43.97  -  M 

17.99 

-at 

13.86 

-.It 

51.78 

66.30 

-.13 

94 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCEK8IONB, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

- 

^Argus. 

a  LyncU. 

10  Leonis 

0  Leonis. 

C  ChamtD- 

19  Leonis 

ir  Leonis. 

AUnsXi- 

HeMi 

1 

MiDoris. 

leontis. 

Minoris. 

joria.     j 

Dolftr 
Dftte. 

159 

17 

o 

55 

10 

o 

53 

1 

8 

79  38 

170  28 

O           / 

48  27 

o 

81 

27' 

46  31 

h 

m 

h 

m 

h 

m 

h     m 

h     m 

h     m 

h 

n 

fa   ■ 

9 

12 

9 

14 

9  27 

9  35 

9  36 

9  51 

9  54 

10  10 

s 

• 

• 

• 

S 

»                 I     a 

• 

(Deo.30.6) 

4.67 

-1^.40  41.18 

4>.39 

49.24 

+.31 

33.99+ JB 

61.46+  .86 

18.02+  .36   40.96 

+.98 

47.57  +41 

Jao.  9.6 

5.02 

.»  41.47 

sn 

49.54 

.96 

34.25      .94 

62.21       .63 

18.36      .39   41.23 

.96 

47.94     X 

19.6 

5.26 

.18141.71 

31 

49.81 

.94 

34.47      .90 

62.73      .41 

18.66      .97   41.47 

Jtt 

48.27     Ji' 

99.5 

5.38 

4.06   41.90 

.15 

50.01 

.17 

34.64      .15 

63.02  +  .17 

18.90     .91 

41.66 

.17 

48.53     J4 

Feb.  8.5 

5.38 

-.06 '  42.02 

1 

.00 

50.15 

.11 

34.77      .10 

63.08  -  .06 

19.07      .14 

41.81 

.19 

48.74     J5 

18.5 

5.26 

-.17 '  42.08 

4-.03 

50.23 

+.05 

34.84  +  .05 

62.89  -  .91 

19.19+  .06 

41.90 

+.07 

48.88  +ai 

28.5 

5.03 

.97   42.09 

-.09 

50.26 

.00 

34.87      .00 

62.49      .50 

19.24  +  .08 

41.95 

+.09 

#ag6  +J4 

Mar.  10.4 

4.71 

.36 '  42.04 

.07 

50.23 

-.06 

34.85  -  .04 

61.89      .60 

19.23-  .04   41.95 

-.09 

48.97  -Ji 

SI0.4 

4.31 

.44   41.96 

.11 

50.14 

.10 

34.79      .07 

61.11      .66 

19.16      .00,41.91 

.05 

48.92     JT 

30.4 

3.84 

.50   41.83 

.14 

50.02 

.13 

34.71      .10 

60.17    1.01 
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18.56      .18   41.52 

.19 

4a:&   JI 

May  9.3 

1.04 

.57   41.17 
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18.38      .18 

41.40 

.19 

48.16     .11 
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Minoris. 

leontis. 

Minoris. 

1706. 

o 

1 

o 

/ 

o 

1 

O            / 

O            / 

O            1 

o 

1 

0 

106 

18 

52  45 

120  32 
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APPROXIMATE  HOBTH  POLAR  DISTANCES  AND  APPARENT  RIOHT  A80BN8I<»VB, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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34.53     .19 
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19.99 

M 

5.90    1.95 
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19.81 

.16 

4.14     134 

Mat.  10.5 

54.85     .19 

83.83    1.85 

97.83     .19 

48.98 

.15 

99.39     .14 

37.55     .10 

19.68 

.19 

9.83    1.90 
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37.49  -.19 

99.46 

4J6 
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▲FPROXDCATB  HOBTH  POLAR  DISTANCES  AND  APPABBMT  RIGHT  A8OEMSION81 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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18.64 

.10 

17.01     IJO 

39.30 

M 
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▲FPBOXIMATE  NORTH  POLAB  DISTANCES  AND  APPARENT  BIQHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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33 

0  10  31.70 

33.71 

+  I    7  34.3 

30.7 

9.095 

459.19 

+  6  37.57 

16    4.57 

1   4.50 

0    3  44.(6 

34 

0  13  59.97 

60.94 

1  31    3.3 

8.4 

9.003 

59.04 

6  19.30 

16    4.39 

1    4.49 

0   7  40.60 

36 

0  17  38.33 

39.13 

1  54  38.0 

44.0 

0.091 

58.94 

6    0.98 

16    4.09 

1    4.48 

0  1137.15 

36 

0  31  16.43 

17.39 

318  11.3 

17.0 

0.090 

58.89 

5  43.66 

16    3.74 

1    4.48 

0  15  33.71 

37 

0  34  54.64 

55.45 

3  4141.8 

47.1 

9.090 

58.70 

5  34.31 

16    3.47 

1    4.48 

0  19  30.:i6 

1 

38 

0  38  33.86 

33.63 

^-  3   5   8.9 

13.9 

9.091 

+58.56 

+  5   5.98 

16   3.19 

1    4.49 

1 

0  3336.^1 

% 

3J» 

0  3311.11 

11.83 

3  38  33.3 

36.9 

9.09S 

58.30 

4  47.67 

16   3.93 

1    4.49 

037  33.37 

30 

0  35  49.37 

50.06 

3  51  51.6 

56.0 

9.095 

58.91 

4  39.40 

16   3.65 

1    4.50 

0  31  19.9} 

31 

0  39  37.73 

38.35 

4  15   6.4 

10.6 

9.096 

58.09 

4  11.19 

16   3.37 

1   4.51 

0  35  16.4d 

33 

0  43   6.13 

6.73 

4  38  16.6 

30.4 

9.101 

57.81 

3  53.06 

16   9.10 

1    4.53 

0  39  13.03 

33 

0  46  44.66 

45.30 

-1-  5    131.6 

35.1 

9.105 

+57.59 

+  3  35.03 

16    1.63 

1    4.55 

043  9id 

M 

0  50  33.39 

33.79 

•I-  534  31.1 

34.3 

9.110 

+57.36 

+  3  17.11 

16    1.56 

1    4.57 

0  47  €.14 
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FOB  WASHINOTON  MEAN  AND  APPABENT  NOON. 

DM«. 

Aroareni  Right 
A«e«BsioB. 

▲ppArent 

Honriy 
MoOoa. 

• 

lonatloii 

or  Time 

for 

Semi- 

AptMrent 
Hooo. 

SIderMi 
Time  of 
SemSd. 
PMning 
Herid: 

aider««l 
Time 

of 
HeM 
Koott. 

ICmoKoob. 

▲pp. 
Noon. 

MmbKooii. 

A  pp. 
Noon. 

Bicht 
Ateen. 

Deoli. 
Batkm. 

Apr.   1 

h   m    • 
0  43   6.13 

6.79 

O        1      II 

•f  4  38  16.6 

90.4 

• 
9.101 

u 

467.81 

m     • 
43  53.06 

16   9J0 

1    4.53 

~k   m     • 
0  39  13.03 

9 

0  46  44.66 

45.90 

6    191.6 

95.1 

9.106 

87.59 

3  35.03 

16    1.83 

1    4.56 

0  43   9.56 

3 

0  50  93.99 

93.79 

694  91.1 

94.3 

9.110 

87.98 

3  17.11 

16    1.56 

1    4.67 

0  47   6.14 

4 

0  54    9.06 

9.51 

6  47  14.8 

17.7 

9.116 

87.10 

959.33 

16    1.99 

1    4.60 

0  61    9.69 

5 

0  57  40.96 

41.39 

6  10  9^ 

5.0 

9.191 

88.84 

9  41.71 

16    1.09 

1    4.63 

0  64  69.95 

6 

1    190.07 

90.44 

4  6  39  43.4 

45.8 

9.199 

488.87 

4994.94 

16   0.75 

1   4.66 

0  66  66.80 

7 

1    4  59.36 

59.68 

6  55  17.7 

19.8 

9.140 

88.98 

9  6.98 

16   0.48 

1    4.69 

1    9  59.35 

8 

1    8  38.87 

39.15 

7  17  45.0 

46.8 

9.149 

96.97 

149.94 

16   0.91 

1    4.79 

1    6  48.91 

9 

1  19  18.61 

18.84 

7  40   4.8 

6.3 

9.199 

68.88 

133.13 

15  59.94 

1    4.76 

1  10  45.46 

10 

1  15  58.69 

58.81 

8   9  16.8 

18.1 

9.171 

88.34 

1  16.58 

15  59.67 

1   4.79 

1  14  49.09 

II 

1  19  38.90 

39.05 

•I-  8  94  90.9 

91.9 

9.183 

498.80 

41    0.35 

15  59.39 

1    4.83 

1  18  38.57 

19 

1  93  19.48 

19.59 

8  46  16.6 

17.3 

9.108 

64.84 

0  44.35 

16  59.19 

1   4.87 

199  36.13 

13 

197   0.37 

0.45 

9   8   3.6 

4.0 

9.910 

64.97 

0  98.70 

15  58.85 

1    4.99 

196  31.68 

U 

130  41.69 

41.66 

99941.7 

41.7 

9.9M 

63.89 

40  13.38 

15  58.57 

1    4.97 

130  98.93 

15 

1  34  93.91 

93.90 

9  51  10.5 

10.5 

9.939 

63.49 

-0    1.56 

15  58.30 

1    6.09 

134  94.79 

16 

138   6.18 

5.14 

•l-IO  19  99.7 

99.4 

9.9fift 

463.09 

-0  16.17 

15  58.03 

1    5.07 

138  91.34 

17 

1  4 1  47.54 

47.46 

10  33  38.8 

38.4 

9.979 

59.87 

0  30.36 

15  57.76 

1    5.13 

1  49  17.90 

18 

1  45  30.99 

30.17 

10  54  37.7 

37.1 

9Je9 

69.93 

0  44.16 

15  57.49 

1   6.18 

1  46  14.45 

19 

1  49  13.47 

13.33 

11  15  95.9 

95.1 

9.307 

61.78 

0  57.53 

15  57.99 

1    5.94 

15011.01 

90 

1  59  57.07 

56.90 

1136   3.9 

9.1 

9.395 

61.39 

1  10.47 

15  56.96 

1   5.30 

164   7.56 

91 

16641.19 

40.90 

41 1  56  99.0 

97.9 

9.343 

460.84 

-199.98 

15  56.70 

1   6.37 

158   4.19 

99 

9   0  95.69 

95.37 

19  16  43.9 

41.9 

9.389 

60.34 

135.04 

15  66.44 

1   6.43 

9   9   0.67 

93 

9   4  10.58 

10.30 

19  36  45.3 

43.8 

9.389 

49.83 

1  46.64 

1656.19 

1    6.50 

9   6  57.93 

94 

9   7  56.01 

65.70 

19  56  34.9 

33.3 

9.401 

49.30 

1  57.76 

15  55.94 

1    5.56 

9   9  53.78 

96 

91141.91 

41.57 

13  16  11.9 

10.9 

9.481 

48.78 

9   8.41 

15  55.69 

1    6.63 

9  13  50.34 

96 

9  1998.31 

97.94 

413  35  35.6 

33.8 

9.441 

448.91 

-9  18.58 

15  55.44 

1    5.71 

9  17  46.89 

97 

9  19  15.18 

14.79 

13  54  45.9 

44.0 

9.489 

47.84 

9  98.96 

16  55.90 

1    6.78 

9  91  43.45 

98 

9  93   9.56 

9.14 

14  13  49.4 

40.4 

9.483 

47.06 

9  37.44 

15  64.96 

1    6.86 

9  96  40.01 

99 

9  96  50.43 

49.99 

14  39  94.8 

99.7 

9.904 

48.48 

9  46.19 

15  54.79 

1    5.93 

9  99  36.56 

30 

9  30  38.81 

38.35 

14  50  59.7 

50.4 

9.008 

46.88 

9  54.99 

15  54.48 

1   6.01 

9  33  33.19 

May   1 

9  34  97.71 

97.93 

415   9   5.8 

3.4 

9.548 

445.94 

-3    1.95 

15  64^ 

1   6.09 

9  37  99.67 

9 

9  38  17.14 

16.63 

15  97   3.8 

1.4 

9.570 

44.80 

3   9.07 

16  54.09 

1   6.17 

9  4196.93 

9  49   7.09 

6.57 

15  44  46.4 

44.0 

9.599 

43.96 

3  15.68 

15  53.80 

1   6.96 

945  99.78 

9  45  57.56 

57.03 

16   9  13.3 

10.9 

9.614 

43.99 

3  91.76 

15  63.58 

1   6.33 

949  19.34 

9  49  48.60 

48.05 

16  19  94.3 

91.8 

9.837 

49.81 

3  97.99 

15  53.35 

1   6.41 

9  63  16.90 

953  40.17 

39.61 

416  36  18.9 

16.4 

9.880 

441.93 

-3  39.97 

15  53.13 

1   6.49 

9  67  19.45 

9  57  39.31 

31.73 

16  59  57.0 

54.5 

9.883 

41.94 

3  36.69 

15  59.91 

1   6.57 

3    1    9.01 

3    195.00 

*  94.41 

17    9  18.9 

15.7 

9.797 

40.63 

3  40.55 

15  59.70 

1   6.65 

3   6   6.57 

3   5  18.97 

17.67 

17  95  99.3 

19.9 

9.731 

39.80 

3  43.83 

15  59.48 

1    6.73 

3   9   9.19 

10 

3   9  19.19 

11.50 

17  41    9.0 

6.5 

9.7S5 

39.07 

3  46.56 

15  59.97 

1    6.81 

3  19  58.68 

11 

3  13   6.55 

5.99 

417  56  38.9 

35.7 

9.779 

438.94 

-3  48.70 

15  59.06 

1   6.90 

3  16  65.94 

19 

3  17    1.55 

0.91 

18  1 1  49.3 

46.9 

9.803 

37.69 

3  50.94 

15  51.84 

1    6.98 

390  51.79 

13 

3  90  57.13 

56.50 

18  96  49.1 

39.8 

9.898 

38.81 

3  51.91 

15  51.64 

1   7.06 

3  94  48.35 

14 

3  94  53.39 

59.68 

18  41  16.5 

14.9 

9.863       38.03 

3  51.59 

15  51.43 

1   7.14 

3  98  44.91 

15 

3  98  60.08 

49.45 

18  55  39.1 

99.8 

9.8n       35.95 

3  51.37 

15  61.93 

1   7.99 

3  39  41.46 

16 

3  39  47.45 

46.81 

419    9  98.6 

96.5 

9.909.  434.45 

-3  50.58 

15  51.03 

1   7.30 

3  36  38.09 

17 

3  36  45.39 

44.76 

419  93    5.7 

3.6 

9.996 

433.831 

-3  49.19 

15  60.83 

1   7.38 

3  40  34.58 
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FOI 

i  WASHINGTON  MEAN  AND  APPARE] 

NTNOC 

)N. 

t 

Date. 

Apparent  Bighl 
▲MeatioB. 

▲ppareai 

Hovrly 
Motion. 

BOOfltUB 

or  Time 
fbr 

diamoter 

•t 
Amxtnt 

Tfm«  of 

Somid. 

PMoiag 

MoridT 

Tine 

MeMiKooii. 

App. 
Koon. 

MmbKoob. 

App. 
Koun. 

Bight 

Dedi. 
Batkm. 

•f 

M»jl7 

h    m     • 
3  36  45.39 

44.76 

O         1       M 

419  23    5.7 

3.6 

• 
9.896 

438.63 

-3  49.19 

I5  60l83 

1    7.38 

k    ■     • 

3  4eS4^ 

18 

3  40  43.91 

43.28 

19  36  23.3 

21.2 

9.960 

39.81 

3  47.23 

15  50.63 

1    7.46 

3  44  31.13 

19 

3  44  43.01 

42.39 

19  49  20.9 

18.9 

9.974 

31.98 

3  44.69 

15  50.44 

1    7.54 

3  46  27.e 

20 

3  48  42.67 

42.05 

20    158.3 

56.4 

9.996 

31.14 

3  41.59 

15  50.25 

1    7.61 

3  59  24J5 

21 

3  52  42.89 

42.28 

20  14  15.2 

13.3 

10.091 

39.97 

3  37.93 

15  50.07 

1    7.69 

3  5<  20.81 

22 

3  56  43.65 

43.06 

•1-20  26  11.4 

9.6 

10.044 

499.40 

-3  33.72 

15  49.89 

1    7.76 

4     0  17.37 

23 

4    0  44.95 

44.35 

20  37  46.6 

45.0 

10.066 

98.59 

8  28.99 

15  49.72 

1    7.84 

4     4  IXS2 

24 

4    4  46.75 

46.19 

20  48  60.6 

59.1 

10.066 

97.63 

8  23.73 

15  49.56 

1    7.91 

4     6  10.46 

25 

4    8  49.08 

48.53 

20  59  53.0 

51.5 

10.107 

96.74 

3  17.96 

15  49.40 

1    7.96 

4  19    7.(M 

26 

4  12  51.88 

51.35 

21  10  23.7 

22.3 

10.197 

96.88 

311.72 

15  49.24 

1    8.06 

4  16    3.60 

27 

4  16  55.17 

54.65 

421  20  32.5 

31.1 

10.147 

4M.90 

-3   5.00 

15  49.09 

1  ai2 

4  90    0.15 

28 

4  20  58.91 

58.41 

21  30  19.0 

17.8 

10.166 

93.97 

2  57.81 

15  48.94 

1    8.19 

4  93  56.71 

29 

4  25   3.10 

2.61 

21  39  43.3 

42.1 

10.184 

98.04 

2  60.19 

15  48.79 

1   8.25 

4  97  53.27 

30 

4  29   7.71 

7.25 

21  48  44.8 

43.8 

10.908 

99419 

2  42.13 

15  48.65 

1   &3I 

4  31  49.83 

31 

4  33  12.73 

12.29 

21  57  23.6 

22.7 

10.918 

81.14 

2  33.68 

15  48.51 

1   8.37 

4  36  46.39 

Jane  1 

4  37  18.15 

17.73 

422   5  39.5 

38.7 

10.934 

490.19 

-2  24.81 

15  48.38 

1   8.42 

4  39  42.95 

2 

4  4123.94 

23.56 

2213  32.3 

31.6 

10.950 

19JU 

2  15.58 

15  48.25 

1    6.47 

4  43  39.50 

3 

4  45  30.09 

29.73 

2221    IJ8 

1.2 

10.965 

18.94 

2   5.98 

15  48.13 

1    8.52 

4  47  36.06 

4 

4  49  36.60 

36.27 

22  28   7.9 

7.3 

10.979 

17.96 

156.04 

I5  4a01 

I   a57 

4  51  32.69 

5 

4  53  43.45 

43.14 

22  34  50.5 

50.0 

lojm 

16.98 

1  45.75 

15  47.89 

1   a62 

4  55  29.18; 

6 

4  57  50.60 

50.33 

422  41    9.3 

9.0 

10.906 

418.99 

-135.15 

15  47.78 

1    6.67 

4  59  25.74 

7 

5    158.06 

57.83 

22  47    4.5 

4.2 

10.319 

14.30 

1  24.24 

15  47.67 

1   8.72 

5    322J0 

8 

5   6    5.81 

5.61 

22  52  35.6 

35.3 

10.330 

13.30 

1  13.05 

15  47.56 

1    6.76 

5    7  18.^ 

9 

5  10  13.83 

13.66 

22  57  42.8 

42.5 

10.341 

19.99 

1    1.58 

15  47.45 

1    8.79 

5  II  15.41 

10 

5  1422.11 

21.96 

23   2  25.7 

25.6 

10.351 

11J» 

0  49.87 

15  47.35 

1    &82 

5I5I1J7 

II 

5  18  30.63 

'30.52 

423   6  44.5 

44.3 

10.361 

410Ji7 

-0  37.91 

15  47.25 

1   8.85 

5  19    8.53 

12 

5  22  39.35 

39.28 

23  10  38.7 

38.6 

10.370 

9.95 

0  25.74 

15  47.15 

1    8.88 

5  93    5.09 

13 

5  26  48.28 

48.24 

23  14   8.6 

8.6 

10.377 

8.93 

0  13.36 

15  47.05 

1   8.90 

5  97    1.65 

14 

5  30  57.39 

57.39 

2317  14.0 

14.0 

10.384 

7.91 

-0    0.82 

15  46.96 

1    8.92 

5  30  58.91 . 

15 

5  35   6.66 

6.69 

23  19  54.8 

54.8 

10.300 

6.16 

44)11.89 

15  46.87 

1    8.94 

5  34  54.77 

16 

5  39  16.04 

16.12 

423  22  10.8 

10.8 

10.395 

4  5.15 

40  24.73 

15  46.79 

1    6.95 

5  38  51.33 

17 

5  43  25.55 

25.66 

23  24    2.1 

2.1 

10.399 

4.19 

0  37.68 

15  46.72 

1    8.96 

5  42  47.M 

18 

5  47  35.15 

35.29 

23  25  28.7 

28.7 

10.409 

3.09 

0  50.72 

15  46.65 

1    8.97 

5  46  44.44 

19 

5  51  44.81 

44.99 

23  26  30.4 

30.4 

10.404 

8.06 

1    3.81 

15  46.58 

1   8.97 

5  56  41.00 

20 

5  55  54.49 

54.71 

23  27   7.3 

7.3 

10.405 

4  1.99 

1  16.94 

15  46.52 

1   8.97 

5  54  37.56 

21 

6    0   4.18 

4.44 

423  27  19.3 

19.3 

10.405 

-9.09 

41  30.07 

15  46.46 

I   8.97 

5  58  34.12! 

22 

6    4  13.84 

14.13 

23  27    6.5 

6.4 

10.403 

1.05 

1  43.18 

15  46.41 

1    8.97 

6    9  30.68: 

23 

6   8  23.45 

23.79 

23  26  28.7 

28.6 

10  400 

9.09 

156.23 

15  46.3r 

1   8.96 

6    6  27.t24i 

24 

6  12  32.98 

33.34 

23  25  26.2 

26.1 

10.306 

3.19 

2   9.19 

15  46.33 

1   a95 

6  10  23.80; 

25 

6  16  42.40 

42.81 

23  23  58.9 

68.7 

10.391 

4.15 

2  22.06 

15  46.29 

1   8.94 

6  14  20.35 

26 

6  20  51.68 

52.12 

423  22   7.0 

6.8 

10.385 

-6.18 

42  34.79 

15  46.27 

1    a93 

6  18  16.91 . 

27 

6  25   0.81 

1.29 

23  19  50.2 

50.0 

10.377 

6.91 

2  47.36 

15  46.25 

1    8.89 

6  92  13.47 

28 

6  29    9.75 

10.27 

23  17    8.9 

8.6 

10.369 

7.93 

2  59.74 

15  46.23 

1  a86 

6  26  10.03 

29 

6  33  18.48 

19.03 

23  14   3.2 

2.8 

10.360 

8.95 

3  11.92 

15  46.22 

1  a83 

6  30   6.59 

30 

6  37  26.97 

27.56 

23  10  32.9 

32.4 

10.350 

9.97 

3  23.86 

15  46.21 
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34.90 

4    3  15.6 

4.9 

9.081       58.01 

10  69.94 

16   9.03 

1    4.48 

19  48  35.96 

4 

19  41  14.79 

13.09 

4  96  96.7 

16.7 

9.096 '     57.88 

11  17.63 

16   9.30 

1    4.53 

19  59  39.50 

5 

19  44  53.93 

61.48 

4  49  34^ 

93.9 

9.119       07.75 

1 

1136.68 

16   9.58 

1    4.58 

19  56  99.03 

6 

19  48  39.19 

30.39 

-  6  19  38.8 

97.4 

1 

9.197    -57.80 

-1  r  63.34 

16   9.85 

1    4.63 

13   0  96.61 

7 

19 59  II. 4 J 

9.55 

6  36  39.3 

97.6 

8.144 .     57.^ 

19  10.61 

16   3.13 

1    4.69 

13   4  99.16 

8 

19  56  51.13 

49.93 

6  68  35.6 

93.7 

9.189 '     57.96 

1 

19  97.43 

16    3.40 

1    4.75 

13   8  18.71 

9 

19  59  31.30 

99.35 

6  9197.4 

15.3 

9.181       67.08 

19  43.83 

16   3  67 

1    4.81 

13  19  15.97 

10 

13   3  11.93 

9.93 

6  44  14.9 

1.9 

9.901 

56.84 

19  59.74 

16   3.94 

1    4.88 

13  16  11.69 

11 

13   6  63.06 

61.09 

-7   6  66.7 

43.9 

9.S99 

-56.61 

-13  16.18 

16    4.91 

1    4.96 

13  90   8.38 

12 

13  10  34.69 

39.61 

7  99  31.6 

19.0 

9.944 

56.97 

13  30.11 

16   4.48 

1    6.03 

13  94    4.93 

13 

13  14  16.86 

14.79 

7  6161.6 

48.6 

9.986 

56.11 

13  44.51 

16   4.75 

1    6.11 

13  98    1.49 

14 

13  17  59.55 

67.38 

8  14  94.9 

11.8 

9.989       56.84 

13  58.36 

16   5.09 

1    5.19 

13  31  58.04 

15 

13  91  49.89 

40.61 

83641.6 

98.9 

9.813 '     56.56 

14  ll.«4 

16    5.99 

1    6.97 

13  35  54.59 

16 

13  95  96.66 

94.41 

-  8  58  60.8 

37.6 

9.337    -65J3 

-14  94.37 

16    6.56 

1    5.35 

13  39  61.15 

17 

13  99  11.08 

8.81 

9  90  59.4 

39.0 

9.389 

54.90 

14  36.49 

16   5.83 

1    6.43 

13  43  47.70 

18 

13  39  56.19 

63.80 

9  49  46.9 

39.4 

9.388 

54.55 

14  48.09 

16   6.10 

1    5.59 

13  47  44.96 

19 

13  36  41.77 

39.41 

10   4  31.0 

17.6 

9.414 

54.19 

14  68.93 

16   6.38 

1    6.61 

13  61  40.81 

90 

13  40  98.05 

%.66 

10  96  67.0 

53.6 

9.441 

53.81 

15   9.99 

16   6.65    1    6.71 

13  55  37.37 

91 

18  44  14.97 

19.56 

-10  47  33.9 

90.3 

1 
9.488    -63.41 

-16  18.85 

16   6.99    1    6.80 

13  69  33.99 

29 

13  48   9.64 

0.10 

11    8  61.0 

37.3 

9.495  1     63.00 

15  97.83 

16   7.19 

1    £.90 

14    3  30.48 

93 

13  5150.79 

48.31 

1199  57.8 

44.1 

9.583       58.57 

15  36.15 

16   7.46 

1    6.00 

14    7  97.03 

94 

13  55  39.79 

37.91 

1 1  50  64.9 

40.6 

9.559       68.19 

15  43.80 

16   7.73 

1    6.10 

14  11  93.59 

95 

13  69  99.39 

96.80 

19  1 1  39.6 

96.0 

9.581 

51.66 

16  60.75 

16   8.00 

1    6.90 

14  1690.14 

96 

U   3  19.64 

17.09 

-19  39  13.7 

0.1 

9.610 

-51.17 

-16  56.99 

16    8.97 

1    6.30 

14  19  16.70 

97 

14   7  10.68 

8.09 

19  59  35.9 

99.4 

9.641 

58.67 

16   9.59 

16   8.54 

1    6.41 

14  93  13.95 

98 

14  10  69.44 

69.84 

13  19  46.0 

39.6 

9.679       50.16 

16   7.39 

16   8.80 

1    6.59 

14  97   9.81 

99 

14  14  54.95 

69.39 

13  39  43.6 

30.9 

9.703       49.63 

16  11.38 

16   9.06 

1    6.63 

14  31    6.36 

30 

14  18  48.91 

45.58 

13  59  98.4 

16.1 

9.735 

49.89 

.  16  14.67 

16   9.39 

1    6.74 

14  35   9.99 

31 

14  99  49.94 

39.69 

-14  1189.8 

46.6 

9.767 

-48.53 

-16  17.91 

16   9.57 

1  6.a5 

14  38  50.47 

Not,  I 

14  96  37.07 

34.40 

14  31  17.6 

4.6 

9.800 

47.94 

16  18.95 

16   9.89 

1    6.96 

14  49  56.03 

9 

14  30  39.68 

30.01 

14  50  91.3 

8.4 

9.634 '     47.35 

16  19.89 

16  10.07 

1    7.08 

14  46  59.58 

3 

14  34  99.11 

96.49 

15   8  70.6 

57.8 

9.868 '     46.75 

16  90.04 

16  10.39 

1    7.19 

14  50  49.14 

4 

14  38  96.36 

93.66 

15  97  45.1 

39.5 

9.909       46.19 

16  19.35 

16  10.56 

1    7.31 

14  54  45.70 

5 

14  49  94.43 

91.73 

-15  46  64.3 

51.9 

9.937    -45.48 

1 

-16  17.84 

16  10.80 

1    7.43 

14  56  49.95 

6 

14  46  93.36 

90.66 

16    3  67.9 

56.8 

9.973       44.89 

16  16.48 

16  1 1.03  1  1    7.55 

15    9  38.81 

7 

14  50  93.13 

90.49 

16  91  55.5 

43.7 

10.009 '     44.14 

16  19.98 

16  11.96    1    7.67 

\X^   6  3.5.36 

8 

14  64  93.77 

91.06 

16  39  96.8 

16.9 

10.045       43.45 

16    8.90 

16  11.49 

1    7.79 

15  10  31.99 

9 

14  58  95.96 

99.66 

16  66  41.3 

99.8 

10.081       49.75 

16   3.98 

16  11.79 

1    7.91 

15  14  98.48 

10 

16   9  97.69 

94.93 

-17  13  38.6 

97.3 

10.117    -49.08 

-16  57.40 

16  11.94 

1    8.03 

15  18  95.03 

11 

16   6  30.86 

98.17 

17  30  18.0 

7.9 

10.153       41.97 

15  50.89 

16  19.15 

1    8.15 

15  99  91.59 

19 

16  10  34.95 

39.98 

17  46  39.6 

99.0 

10.190       40.51 

16  43.9!) 

16  19.37 

1    8.97 

1596  18.15 

13 

16  14  39.91 

37.97 

18   9  49.6 

39.4 

10  J96       39.73 

15  34.88 

16  19.38 

1    8.39 

15  30  14.70 

14 

16  18  46.76 

43.11 

18  18  96.8 

16.8 

10.968 1     36.94 

1 

1995.63 

16  19.79 

1    8.50 

16  34  11.96 

16 

16  99  69.44 

49.89 

-18  33  61.7 

49.0 

10.997'  >38.19 

-16  15.49 

16  13.00 

1    8.69 

15.38    7.H9 

16 

1 

16  96  59.97 

67.38 

-18  48  66.9 

47.5 

10.339'  -37.30 

-16   4.59 

.    IG  13.91     1    8.73 

15  49    4.38 

Voim.— For  nean  tineinlomU  of  aomidiameter  paaaiog  meridian,  eubtract  0*.18  from  the  aldeteai  Interval. 
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▲T  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


I 

.  Jmi.  I 
'     « 
3 
4 
6 

6 
7 
8 
9 
10 

II 
19 
13 
14 
IS 

16 
17 
18 
19 
^ 

21 

«7 
96 

99 
30 
31 


Feb. 


I 
9 
3 
4 
6 

6 
7 
8 
9 
10 

II 
19 
13 
M 
15 

10 
17 


of 
Tnuialt. 


E  in 
4  IH.49 

4  57.97 

5  38.13 

6  90.94 

7  5.73 

7  56.06 

8  59.96 

9  54.33 
II  0.40 
19  7.00 

13  10.69 

14  9.31 

15  3.09 

15  59.89 

16  40.94 

17  90.75 
16  13.67 
19  1.99 
19  69.91 

90  44.91 

91  37.15 
99  99.73 
93  90.60 

0  8.83 

0  54.11 

1  36.69 
9  17.97 
9  56.74 

3  36.16 

4  16.79 

4  59.69 

5  46.49 

6  38.10 

7  35.39 

8  37.70 

9  49.89 

10  47.59 

11  49.04 
19  46.90 

13  :)9.39 

14  99.53 

15  18.94 

16  6.77 

16  56.16 

17  47.04 

IH  :I9.4I 
I9:{9.65 

96 


Diir.for 

I  Hour 

of 


ID 

1.654 
1.CM 
1.704 
1.81ft 
1. 


9.115 
t.470 
t.ttO 
9.791 
9.799 

9.564 
9.387 
9.147 
9.014 
1.947 

1.996 
1.978 
9.008 
9.133 
9.193 

9.918 
9.184 
9.089 
1.048 
1.897 

1.796 
1.661 
1.637 
1.857 
1.730 

1.858 
9.043 
9.989 
9.601 
9.676 

9.79i 
9.644 
9.475 
9.991 
9.144 

9.0M 
9.017 
9.034 
9.087 
9.153 

9.907 
9.090 


Aaceusion 

of 

Contie. 


DilCfbr 
lUonr 

of 
Lonf. 


II    3  38.98 

1 1  57  66.59 
1950  43.57 
1343  19.79 
14  36  48.16 
153145.67 

16  98  13.34 

17  95:li.74 


I 


OaoQMitrM 

DeoltiMtkMi 

of 

Centra. 


DIftfor 
iBonr 

of 
Laog. 


h   m     K 
93   3  30.49 

93  47   6.77 

0  31  19.58 

1  1799.3!) 
9   7   3.95 

3  197.41 

4  145.56 

5  756.13 
618  7.99 
79851.68 

8  36 .35.49 

9  3993.15 
10  37  10.98 
1131  4.95 
199933.93 

1313  8.19 
14  4  7.86 
14  56  31.49 
1550  49.57 
1646  54.34 

17  4356.30 

18  40  36.45 
193533.59 
9097  51.56 
91  17  11.99 

99  3  51.03 
99  4898.88 
9339   0.13* 

0  15  98.60 

1  0   5.16 

147  7.01 
937  54.71  i 

3  33  40.87' 

4  35   4.13 

5  4 1  99.57 

I 

6  50  44.07. 

7  59  3:1.00 
9   510.99! 

10   6  96.70 ' 


a 
09.31 
09.94 
19.39 
19.06 


43.09 
68.49 

71.65 
77.79 
74.39 

83.53 
58.46 

30.09 
31.08 


98.eo 


38.18 
41.86 

49.74 
40.05 
34.30 
97.06 
19.76 

13.78 
00.78 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 
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18 

20^.60 

9.184 

1822  35.37 

141.18 
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135.96 

-27    139.2 

317.5 
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115.03 

-1550  46.1 

750.9 
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111.10 

-10  33  58.2 

898.6 

61.98 

14  46.5 

54    6.6 

I.      N. 

25 

0  56.57 

1.647 

2:n7  56.99 
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27 
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I.         s. 
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-191.0 
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AT  THAN8IT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 
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904.8 

69.10 

15    9.5 

55    5.3 

II.  N. 

99 

99  5:).49 

1.767 

0  5915.49 

116.18 

845  40.8 
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133.93 

4^194596.1 

4-797.0 
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60  33.1 

II.     s. 

18 

93  i9.or 

9.406 

910   8.96 

I64J6 

186811.4 

-673.7 

73.57 

16  40.8 

61     6.5 

IL      S. 

90 

0  15.04 

9.961 

to  10  19.50 

145.94 

19  33  46.9 -I034.4| 

7L39 

16  44.5 

61  90.1 

L       M.S. 

91 

1    7.91 

9.159 

II    7  9.94 

199  J5 

4  699   9.4 

-1109.71 

69*71 

16  49.3 

61   19.5 

1.      N. 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 


Date. 


L 


Ang.tJO 
21 
22 
23 
24 

25 
26 
27 

^     28 
29 

30 

31 

Sept  I 

2 

3 

4 

5 
6 
7 
8 

9 
10 
II 
12 
13 

14 

15 
16 
17 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
Oct     I 
2 
3 
4 


Menn  Time 

of 

Tnuitit. 


h     m 

0  15.04 

1  7.91 

1  58.77 

2  48.94 

3  39.64 

4  31.77 

5  25.67 

6  20.90 

7  16.35 

8  10.52 

9  2.13 
9  50.47 

10  35.53 

11  17.76 

1 1  57.96 

12  37.03 

13  15.97 

1 3  55.83 

14  37.68 

15  22.57 

16  11.41 

17  4.64 

18  1.94 

19  1.92 

20  2.47 

21  1.56 

21  58.04 

22  51.86 

23  43.77 

0  34.96 

1  26.63 

2  19.77 

3  14.81 

4  11.44 

5  S.IiO 

6  4.36 

6  57.57 

7  47.28 

8  33.41 

9  16.44 

9  57.17 

10  MM} 

11  15.58 

11  5.'^.3I 

12  .36.75 


Dlff.for 
1  Hour 

of 
Long. 


m 
9  901 

9.15-J 

9.095 

9.093 

9.138 

9.908 
9.979 
9.315 
9.994 
9  911 

9.085 
1.944 
1.813 
1.710 
I  645 

1.690 
1.635 
1.694 
1.799 
1.947 

9.196 
9.307 
9.457 
9.596 
9.504 

9.419 

9.9<)5 
9.195 
9.140 
9.135 

9.178 
9.953 
9.331 
9.378 
9.:)63 

9.980 
9.148 
1.994 
1.83a 
1.738 

1.669 
1. 6528 
1.634 
1  683 
1.776 


Right 

AsoenBion 

of 

Gentle 


Diff.for 
1  Hour 

of 
Long. 


Ii  ni     8       I 

10  10  12.50 

11  7   9.94 

12  2  e.m 

125621.19 

13  51    8.27 

14  4721.44^ 

15  45  20.43; 

16  44  40.12' 

17  44  12.45 

18  4228.18 

19.38   9.69 

20  30  35.02 

21  19  42.27 

22  5  59.98 

22  50  14.63 

23  :W  21.76 

0  16  21.36 

1  0  16.12 

1  46  10.61 

2  35   8.13 

3  28   2.62 

4  25  22.06 

5  26  45.83 
63051.15 

7  35  30.61 

8  38  42.18 

9  39  16.80 

10  37  11.26 

11  33  11.42 

12  28  27..53 

13  24  12.87 

14  21  2<i.33 

15  20  34.76 
1621  18.17 

17  22  27.36 

18  22  25.03 

19  19  42.65 

20  13.30.04 

21  3  42.00 

21  50  47.33 

22  35  34.37 

23  19    0.20 
0    2    5.36 

0  45  51.83 

1  31  21.83 


8 

145.94 
130.35 
135.94 
135  80 
138.43 

149.76 
146.98 
149.18 
147.89 
149.85 

135.96 
196.83 
119.00 
119.81 
108.61 

107.99 
108.18 
111.65 
118.16 
197.09 

137.73 
148.75 
157.64 
161.88 
160.59 

154.96 
147.90 
141.96 
138.57 
138.31 

140.90 
145.43 
150.14 
159.95 
159.11 

147.06 
139.04 
199^ 
191.33 
114.46 

109.84 
107.73 
108.15 
111.16 


G«ooMitrio 

Decliimtioii 

of 

Centro. 


Diff.for 
IHonr 

of 
Loug. 


f^^lZ"  Georetitrir  Equatorial 


ofSeniid. 

Passing 

Meridian. 


Semi- 
diameter. 


4-12  33  46.2  -1034.4 
+  5  22    9.4  -1109.7 

-  2   3  21.3  -1105.3 

-  9  12  42.61-1030.7 
-15  40  11.8    -697.6 


-21  4  24.7 
-25  8  13.0 
-27  39  32.0 
-28  32  54.6 
-27  50  39. 1 

-25  42  8.2 
-2221  16.0 
-18  3  29.8 
-13   3  43.7 

-  7  35  26.4 

-  1  50  4.5.6 
4-3  59   2.1 

9  42  43.2 
15  8  12.1 
20    128.4 


424    5  4.5.6    +533.6 


-716.1 
-497.7 
-956.8 
-  11.5 
4918.5 

4-416.1 
579.8 
709.8 
790.3 
846.0 

4-879.7 
671.9 
641.8 
779.8 
679.6 


27  123.4 

28  27  31.2 
28  6  34.2 
25  50   9.6 

4-21  43   7.4 
16   2  56.0 


335.7 
+  87.4 
-195.8 
-484.9 

-t43.5 
-946.3 


9  15  48.7  -1076.4 


+  1  52-24.7 
-  5  35  26.8 

-12.37  4.6 
-18  44  40.0 
-23  34  51.6 
-26  50  3H.6 
-28  23  26. 1 

-28  14  17,3 
-26  32  47.6 
-23  33  43.4 
-19  33  18.0 
-14  46  44.6 


-1197.9 
-1099.1 

-997.3 
-630.8 
-613.0 
-369.9 
-109.1 

4-143.6 
357.3 
531.3 
664.6 
769.5 


-  9  27  28.0  ,  +899.0 

-  3  47  20.8       867.0 
+  2    2  28.7       877.4 

7  50  44.0       858.6 
116.76]  +13  25    4.2    +607.0 


s 
71.39 

69.7 1 

68.87 

68.90 

69.67 

70.82 
71.94 
72.48 
72.12 

70.80 

68.75 
66.42 
64.21 
62.44 
61.27 

60.82^ 
61.13 
62.24 
64.10 
66.60 

69..50 
72..38 
74.61 
75.61 
75.22 

73.78 
71.95 
70.39 
69.48 
69.44 

70.15 
71.38 
72.65 
73.42 
73,22 

71.97 
69.88 
67.42 
65.02 
63.04 

61.64 
60,97 
61.06 
61.!»2 
63.52 


»  ft 

16  44.5 

16  42.3 

16  34.8 

16  2:1.2 

16  8.9 

15  5.3.6 

15  38.6 

15  24.7 

15  12.8 

15  3.1 

14  55.6 

14  50.1 

14  46.4 

14  44.6 

14  44.3 

14  45.4 

14  48.1 

14  52.5 

14  58.6 

15  6.6 

15  16.7 

15  28.8 

15  42.6 

15  .57.4 

16  12.2 

16  2.5.8 

16  36.5 

16  42.5 

16  43.4 

16  38.4 

16  28.2 

16  14.4 

15  58.6 

15  42.4 

15  27.1 

15  13.8 

15  2.9 

14  54.7 

14  49.1 

14  46.1 

14  45.1 

14  46.1 

14  48.6 

14  52.6 

14  B7.7 

Horisontal 
Parallax. 


61  19.9 
61  12.4 
60  44,9 
60  2.1 
59    9.4 

58  13.1 
57  17.7 
56  27.2 
55  43.5 
55    7.6 

54  39^ 
54  19.7 
.54  6.5 
53  59.6 

53  58.3 

54  2.7 
54  12.6 
54  28.6 

54  51.1 

55  20.7 

55  57.6 

56  41.8 

57  32.4 

58  26.9 

59  21.8 

60  11.6 

60  50.5 

61  13.2 
61  15.7 
60  57.2 

60  20.2 
59  29.6 
58  31.5 
57  32.0 
56  36.0 

55  46.8 
55  7.0 
54  36.8 
54  16.3 
54    4.8 

54  1.4 
54  4.9 
54  14.3 
54  29.0 
54  49.1 


Brijrht 


L      N  S. 
I.      N. 

N. 
N. 
N. 

N. 
N. 
N. 
U.S. 
S. 

S- 

s 
s 
s 


II.  N 
11.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  xV 

U.N. 
II.  N. 
II.      S 
II.      S 

II.  S 
II.  S 
II.      S 

II.  N.S 

N.    I 

N. 
N.    , 

N.  ; 

N.    I 
N. 

N.S 
S. 
S. 

S. 

s. 

s. 
s. 
s. 

II.  N.  s. 
11.  N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 


Oct. 


3 

4 
5 
6 

7 

8 

9 

10 

II 

12 

13 
U 
15 
lA 
18 

19 
90 
91 
99 
93 

94 
95 
96 
97 
98 


99 
30 
31 
Nov.   I 

9 

3 
4 

5 
6 


8 

9 

10 

II 

19 

13 
H 
15 
17 


M«uiTtBi« 

or 

TmiMit. 


18 


R     tii 
II  55.31 

19  36.75 

13  90.91 

14  869 

15  0.33 

15  55.78 
Iff  53.89 
17  59.60 
IH  50.9H 
19  45.68 

90  3^.63 

91  99.75 
99  90.13 
93  11.03 

0    3.69 

0  58.69 

1  56.00 
9  54.79 

3  59.96 

4  48.77 

5  40.87 

6  9H.89 

7  13.95 

7  54.78 

8  34.53 

9  13.60 
9  53.08 

10  :t4.08 

11  17.68 
19    4.79 

19  55.95 

13  51.01 

14  48.85 

15  47.55 

16  45.06 

17  40.05 

18  39.90 

19  99.07 

90  10.76 
90K).60 

91  49.93 
99  49.83 
93  38.80 

0  37.35 

1  36.H9 


Diff.for 
IHoor 

of 
Long. 


m 
l.«*3 

1.776 

1.906 

9.070 

9.838 

9373 
9.448 
9.437 
9.3S9 
9.955 

9.161 
9.107 
9.101 
9.149 
9.990 

9.343 
9.430 
9.459 

9.367 
9.953 

9.W6 
1.019 
1.789 
1.665 
1.635 

1.630 
1.669 
1.754 
l.8(>3 
9.043 

9.917 
9.369 

9.443 

9.434 
9.349 

9.931 
9.119 
9.044 
9.091 
9.067 

9.144 
9.966 
9.394 
9.476 
9.470 


Right 

A«o«naion 

of 


DlflTfor 
I  Hour 

of 
Long. 


h    m     n 
0  45  51.83 

13191.8.1 
9  19:15.96 

3  1 1  99.33 

4  7   9.85 

5  6  49.51 

6  8  50.88 

7  1144.19 
813  30.69 
9  13   0.56 

1010  9.79 
II  5  14.76 
1159  49.41 
195441.71 

13  6199.07 

14  5097.69 

15  5156.43 
1654  45.97 

17  57   6.14 

18  57   0.59 

1953  11.54 
90  4517.44 
9133  49.66 
9919  18.16 
93   3  6.39 

93  46  13.06 

0  99  45.04 

1  14  48.79 
9  998.18 
9  53  38.81 

3  48  53..')8 

4  48   9.91 

5  49  59.38 

6  59  47.99 

7  54  94.99 

853  99.31 
9  49  43..30 

10  43  40.91 

1 1  36  96.07 
1999  91.03 

13  93  45.40 

14  90  44.64 

15  90  48.69 
1693  98.96 
17  97   6.69 


n 
11.16 
16.76 
91.79 
34.41 
44.45 

59.77 
57.19 
56.46 
51.86 
45.66 

30  JO 
36.56 

36.99 
30.15 
44.59 

50.99 
56.09 
57.39 
53.53 
45.46 

35.35 
95  36 
17.11 
I1J8 
08.18 

07.86 
10.96 
15.47 
93JI 
39  J9 

43.95 
59.04 
56.89 
56.98 
51.93 

44.06 
37.34 
39.66 
31.51 
33.61 

46.30 
53.66 

56.74 
56.46 


6«Mt<!!«Birl« 

Declination 

of 

Centre. 

Dffllfor 
1  Hour 

of 
Long. 

O          0          tt 

+  7  50  44.0 

1856.6 

13  95    4.9 

807.0 

18  31  15.7 

716.9 

995939.9 

6B9.9 

96  1094.9 

3MI.3 

•f9d  5  5.9 

fl68.6 

98  9099.7 

-96.9 

96  47  37.5 

-307.4 

93  98  57.4 

-696.8 

183643.6 

-839.9 

4-1930  34.8 

-968.4 

4-  534  31.1 

-1680.6 

-  1  44  45.5 

-11098 

-  8  5843.1 

-1054.6 

-1537  56.3 

-930.4 

-91  13  57.5 

-739.4 

-9599  15.4 

-496.4 

-97  46  99.5 

-993.3 

-98  9195.8 

+  44.7 

-97  14  39.8 

909.6 

-94  41  13.5 

+475.8 

-90  59  53.7 

693.3 

-16  97  59.0 

736.6 

-II  19  49.6 

866.1 

-  6  47  97.3 

851.8 

-  0    1  38.6 

+879.9 

4  547  91.8 

867.4 

1198   5.1 

830.6 

16  4648.4 

796.9 

9196  47.7 

635.6 

4-95   893.9 

+463.5 

97  30  51.5 

+940.9 

98  16  19.9 

-  18.1 

97  15   3.0 

-987.7 

94  98  45.0 

-S3S.7 

4-90   9  38.5 

-748.9 

14  3694.9 

-908.0 

8  10  96.7 

-1019.3 

4-  1  14    6.5 

-1059.6 

-  5  49  17.6 

-1646.9 

-1934  51.1 

-9893 

^18  35  58.9 

-8»«.6 

-93  95  59.9 

-615.0 

-96  41  18.9 

-366.1 

-98   8   8.9 

-77.7 

Sld.Time 

of8«*tnUt. 

FiUMinie 

Meridian. 


Geocentric  EqnatorUU 
Henii-      I  HoHsonial 
diMneter.  i  ParalUx. 


61.99 
63.59 
65.77 
68.49 
71.09 

73.96 
7439 
74.95 
73.09 
71.45 

69.94 
69.00 

68.87 
69..S8 
70.96 

79.59 
73.93 
74.31 
73.47 
71.48 

68.^ 
66.99 
6:1.91 
69.90 
61.94 

61.05 
61.70 
63.19 
65.94 

67.84 

70.55 
79.83 
74.09 
74.09 
79.81 

71.04 
69.30 
68.08 
67.67 
68.16 

69.47 
71.33 
73.90 
74.49 
74.40  I 


Bright 
Ltnibe. 


14  59.6 

54  9!».0 

14  .57.7 

54  48.1 

15    4.1 

55  11.3 

15  11.6 

55  38.7 

15  90.9 

56  10.6 

15  30.1 

56  46.8 

15  41.1 

57  97.1 

15  59.8 

58  10.5 

16    4.9 

58  54.6 

16  16.9 

59  36.4 

16  95.8 

60  11.7 

16  39.4 

60  36.0 

16  3.^0 

60  45.1 

16  39.6 

60  36.6 

16  95.5 

60  10.6 

16  14.4 

59  99.6 

16    0.4 

68  38.3 

15  45.9 

57  49.1 

15  30.1 

56  46.5 

15  16.3 

55  56.1 

15    4.9 

55  14.1 

14  56.1 

54  41.9 

14  50.3 

54  90.5 

14  47.4 

54    9.8 

14  47.1 

54    8.8 

14  49.1 

54  16.6 

14  53.4 

54  39.0 

14  59.1 

54  59.8 

15    5.9 

55  17.9 

15  13.4 

55  45.7 

15  91.4 

56  15.1 

15  99.6 

56  4.5.0 

15  37.9 

57  15.9 

15  46.0 

57  45.3 

15  54.0 

58  14.8 

16    \S 

58  43.3 

16    8.9 

59    9.4 

16  14.9 

59  31.5 

16  19.1 

59  46.9 

16  90.8 

59  53.1 

16  19.3 

59  47.9 

16  14.4 

59  .30.0 

16    6.9 

58  .59.7 

15  55.3 

58  19.6 

15  49.7 

57  33.9  1 

II.N.S. 
11.  N. 
II.  N. 
II.N. 
II.  N. 

II.N. 
II.  N.  s. 
II.      S. 
II.      S. 
II.      S 

II.      Si 
II.      S.i 
II.      S. 
II.      S. 
I.      N. 


N. 
N. 
N. 
N. 


S. 

S.! 

s 
s.. 

S." 

I 

( 

s.! 

s. 

N.  s. 
II.N. 

II.N. 
II.  N. 
II.N. 
II.      S 
IL      S. 


II. 

II. 
II. 
II. 
IL 


S. 

s 
s. 
s 

s. 


II.      s 
II.     s. 

UN. 

L      N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


IMte. 


Nov.  17 
18 
19 
20 
21 

23 
24 

25 
26 

27 

28 

29 

30 

Dec    I 

2 

3 
4 

5 
6 

7 

8 

9 

10 

II 

12 
13 
14 
16 
17 

18 
19 
20 
21 
22 

23 
24 

25 
26 
27 

28 
2t» 
30 
31 


Mean  Time 

of 

Transit 


h     m 

0  37.35 

1  3H  89 

2  35. 1 4 

3  30.13 

4  20  84 

5  7.31 

5  50.25 

6  30.72 

7  9.88 

7  48.94 

8  29.10 

9  11.54 
9  57.39 

10  47.48 

11  42.05 

12  40.27 

13  40.22 

14  39.47 

15  36.09 

16  29.32 

17  19.48 

18  7.62 

18  55.08 

19  43.29 

20  33.54 

21  26.74 

22  23.08 

23  2I.(W 

0  20.44 

1  17.26 

2  10.39 

2  59.21 

3  44.04 

4  25.73 

5  5.41 

5  44.26 

6  23.51 

7  4.39 

7  48.14 

8  35.87 

9  28,32 

10  25  38 

11  25.70 

12  26.87 


Dlff.for 
IHonr 

of 
Long. 


m 
S.475 

f.470 

9.368 

9.905 

9.091 

l.»6 
1.799 
1.6fi9 
1.693 
1.643 

1.719 
1.639 
1.994 

9.183 
9.358 

9.478 
t.499 
9.494 
fi.990 
9.149 

9.008 
1.989 
1.963 
9  043 
9.151 

9.984 

9  403 
9.461 
9.494 

9.998 

9.195 
1.947 
1.794 
1.687 
1.699 


1 

1.661 
1.754 
1.809 
9.084 

9.985 
9.459 

9.528 


Rlf(ht 

Aaceusion 

of 

Centrew 


l>i&f»r| 
IHoar 

of 
Long. 


h  m     s 

16  23  28.24 

17  27    6.69 

18  29  27.94 

19  28  32.73 

20  23  20.4 1 

21  13  52.65 

22  0  52.75 

22  4524.12 

23  28  37.06 
0  1 1  43.57 

0  56  55.93 

1  42  26.00 
2 .32  20.90 
3  2631.53 
42511.13 

5  27  30.64 

6  3134.02 

7  34  55.03 

8  36  38.12 

9  32  57.05 

1027  11.90 

11  19  24.68 

12  10.'>6.71 

13  3  1.1.58 
(3  57  33.29 

14  54  50.90 

15  55  16.60 

16  57  55.:{8 

18  0  50.67 

19  1  45.67 

19  5858.91 

20  5152.91 
2140  46.38 

22  2631.51 

23  1015.18 

23  53   9.20 

0  36  26.95 

1  21  23.05 

2  9  11.72 

3  I    0.18 

3  57  32.42 

4  5841.78 

6  3   7.50 

7  824.41 


58.74 
58.48 
59.41 
49.51 
31.48 

91.56 
13.96 
09.19 
07.41 

toe.64 

19.90 
90.06 

99.81 
41.16 
51.81 

58.96 
60.96 
55.67 
47.68 
39.16 

39.54 

99.06 

99.17 

139.77 

139.90 


M7.30 
154.46 
157.96 
155.66 
148.16 

137.69 
196.99 
117.89 
111.99 
107.76 

197.99 
M)9.77 
115.49 
194.11 
135.94 

147.41 
157.89 
163.97 


Oeooeairie   {DUTfor 
DeoliniitioD     1  Honr 


of 
Centre. 


-26  41  18.9 
-28  8  8.2 
-27  4531.8 
-25  4624.4 
-22  26  57.0 

-18  1020.9 
-13  13   4.1 

-  7  48  5^.5 

-  2  9  5.7 
4-  336  54.7 

-I-  9  19  9.9 
14  4555.4 
19  42  10.3 
2:)  48  52.4 

26  43  45.9 

+28   5   3.3 

27  37  49.6 
25  19  52.6 
212243.0 
16  6  51.3 


+  71.6 
-906.5 
-476  0 
-700.0 
-868.9 

4-  9  55  57.4  -976.5 
4-  3  13  14.3  -1098.0 
-  3  3923.3  -1096.1 


of 


-356.1 

-  78.0 

4-185.9 

4066 

676.9 

+6B0.8 
781.6 
634.1 
861.3 
664.6 

+841.7 
766.9 
667.6 
636.6 


-1020  29.3 
-16  27  54.0 

-21  38  17.9 
-25  28:W.I 
-27 :»  58.4 
-28  321.1 
-26  42  46.8 

-23  53  26.6 
-19  5546.3 
-15   9  50.2 

-  95227.1 

-  4  1646.7 

+  12633.2 
7   8  17.5 

123831.6 
*  17  45   9.3 

22  12  16.7 


-970.0 
-656.0 


-458.6 

-194.5 

+  76.0 

399.9 

4617.6 
669.5 
760.3 
691.1 
659.7 

4-660.9 
644.4 
601.6 
794.7 
609.6 


Sid.  Time 
ofSemM. 

PMUBg 

MeridUin. 


425:)926.5   4493.7 

27  43  18.8  I  4186.6 

28  241.5* -04.6 
-364.9 


169.08    42626  25.0 


74.42 

74.40 
73.00 
70.56 
67.74 

65.09 
62.98 
61.61 
61.06 
61.37 

62.G2 
64.47 
67.06 
69.96 
72.64 

74.41 
74.77 
73.71 
71.77 
69.67 

67.99 
67.07 
67.07 
67.96 
69.61 


71. ( 

73.34 

74.15 

73.60 

71.76 

69.15 
66.38 
63.9ft 
62.17 
61.16 

61.04 
61.77 
63.35 
65,71 
68.63 

71.67 
74.20 
75.48 
76.17 


Oeooentric  Equatorial 


Seni- 
dUuneter. 


Horizontal 
Parallax 


1      II 

15  55.3 

15  42.7 

15  29.6 

15  17.1 

15  6.0 

14  57.4 

14  51.5 

14  48.6 

14  48.8 

14  51.8 

14  57.3 

15  5.0 

15  14.1 

15  24.0 

15  33.8 

15  43.2 

16  51.3 

15  58.0 

16  3.0 

16  6.6 

16  8.9 

16  9.7 

l«  9.3 

16  7.5 

16  4.1 

15  59.1 

15  52.2 

15  43.7 

15  33.9 

15  23.5 

15  13.4 

15  4.2 

14  56.6 

14  51.3 

14  48.6 

14  48.8 

14  52.2 

14  58.5 

15  7.5 

15  18.6 

15  SI.O 

15  43.9 

15  55.9 

16  6.1 

58  19.6 
57  33.2 
56  44.8 
55  58.7 
55  18.4 

54  46.8 
54  25.2 
54  14.7 
54  15.2 
54  26.2 

54  46.5' 

55  14.4 

55  48.0 

56  24.1 

57  0.5 

57  35.0 

58  4.9 
58  29.4 

58  47.9 

59  0.9 

59  8.9 
59  12.2 
59  10.7 
59  4.2 
58  52.0 

58  33.4 

58  8.2 
57  :i«.7 
67  «.9 
56  22.8 

55  45.3 
55  11.4 
54  4.3.6 
54  24.0 
54  14.3 

64  15.3 
54  27.6 

54  50.6 

55  23.5 

56  4J) 

56  50.2 

57  :17.5 
56  21.8 

58  59.4 


I. 
I. 
I. 

L 
1. 

I. 
L 
I. 
I. 
L 

I. 
L 
I. 
1. 
L 


N. 


S. 
S. 

s. 
s. 
s. 

s. 

s. 
a 


N- 

N. 

H.N. 
II.  N. 
11.      S. 

IL      S. 
U.      S. 


IL 
IL 
II. 
11. 
11. 


S. 

s. 
s. 
s. 


II.  s 
II.N.S 
II.  N. 

I.      N. 
I.      N. 


I. 
I. 
L 
1. 
L 

L 
I. 
L 
L 
IL 


I. 

1.      N. 

L      N. 

U.N. 


S. 
S. 

s.: 

s. 
s. 

s. 
s. 

S.I 

I 

s. 
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Jan. 


Mom 

Ttaie 

of 

Tr»Mlt. 


Ol 
I 

3 
4 

5 

7 

8 

9 

10 

II 
19 
13 
H 

Id 


*Z3  49.4 
tl3  45.5 
t»48.5 
93  51.6 
93  54.8 

9356.0 
0  i.l 
0  4.3 
0  7.5 
010.7 

013.9 
017.1 
090.3 
093.5 
096.7 


16  099.9 

17  033.1 

18  036.91 

19  039.4 
90|  049.51 


91 
99 
93 
94 

96l 


045.6 
0  48.7 
0  51.7 
054.7 
057.61 


97 
30 


31 


Feb.  1 


I 
I 


6.9 
8.4 


Tnuwii. 


▲MMMBt 

Tnnalt. 


h   m    i~ 
18  96  47.31 

18  3:t  47.95 

18  40  49.96 
1847  53.97 
1854  57.75 

19  9  3.99f 
19  9   9.77 

i9l6l7.«H 
199395.11 
19  3033.68 

19  37  49.68 
19  44  51.97 
1959  1.38 
19  5910.78 
90  619.95 

90  1398.79 
90  90 .16.80 
90  97  44.99 
90  34  50.44 
9041  5&96 


-94  43  97.7 
94  4313.1 
94  4133.5 
94  3897.9 
94  33  55.3 

-94  9754.5 
94  9094.7 
94  1195.0 
94  054.5 
93  4859.3 

-93  3517.7 
9890  lO.I 
93  398.8 
994513.5 
999593.7 

-99  359.1 
9I40S615I 
91  1696.1 
90  50M.3 
909933.6 


904858.391-19 

90  56  59.47 

91  958.0^ 
91  953.71 
91  1645.901 


I    0.4  919333.99-17  4  43.9 
I    3.91913017.95    1696  54.1 
913654.93    154759.1 
914396.19    15   7  44.4 
9149  49.79    14  96  38.4 


I  10.9 


191.6 


I 


I 


10 
II 
19 
13 
14 

15 
16 


Her, 
Par. 


It 
6.9 

6.9 

6.9 

6.9 

6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.3 
6.3 

6.3 
6.4 
6.4 
6.5 
6.5 


5317.9  6.6 

1999  30.3  6.6 

185019.5  6.7 

181696.91  6.8 


1741  16.9 


9156  4.531-1344  43.1 
99  9  9.94 
99  8  9.30 
99  13  49.09 


I  13.9 
I  15.3 
91    I  17.9 

3  I  19.0 

4  190.51 99  19  6.531 

61 


9994  13.80 


6     199.5  9999    1.64 


193.0 
193.1 
199.7 

191.9 
190.6 
I  18.7 
I  16.9 
I  13.1 


6.8 

6.9 
7.0 
7.1 
7.9 
7.4 


7.51 
13  9  9.9|  7.7 
1919  8.6  7.8 
1135  55.3,  8.0 
I05945.7i   8.9 


■^ 


5.1 


99  33  97.761 
99  37  99.77 
99  41    5.91 

99  44  11.73 
994647.00 
99484i».99 
9950  16.37 
99  51    7.96 


[-10   9  57 
997  50.3 
8  4645.5 
8  7   6.5 
799  18.0 


8.4 

8.6 

8.9 

9.1 

9.4 
I 
6  63  45.0,   9.6 

690  63.3    9.9 

651    8.3  10.9 

594  54.5  10.5 

5  9  34.5  10.9 


9.4  9951  9I.0H-  4  44  98.4  11.9    4.9  0.98 


9950  57 


:7iL 


4  30  59.6  11.51   4.310.99 


M«r. 


9.3  0.17 
9.3|0.I7 
9.3,0.17 


9.3 
9.3 

9.3 
9.3 
9.3 
9.3 

9.3 

9.3 
9.3 
9.4 
9.4 

9.41 

9.4 
9.4 
9.4 
9.5 
9.5 

9.6 
9.5 
9.5 
9.6 
9.6 

9.6 
9.7 
9.7 
9.7 

9.8 


0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.18 
0.18 

0.18 
0.18 
0.18 
0.18 
0.18 

0.18 
0.18 
0.18 
0.19 
0.19 


9.8  0.19 


9.9 
9.9 
3.0 
3.1 


0.19 
0.90 
0.90 
0.91 


OaU. 


3.9  0.91 
3.3  0.99 
3.4|  0.99 
3.4|  0.93 
3.a  0.93 

3.6|  0.94 
3.71 0.95 
3.8  0.95 
4.0*  0.96 
4.1;  0.97 


Feb.  16 
17 
18 
19 
90 

91 
99 
93 
94 
95 

95 
96 
97 
98 
JUr.  I 

9 

3 
4 

51 


7 
8 
9 

10 

II 

19 
13 
14 
15 
16 

17 

18 
19 
90 
91 

99 
93 
94 
95 
96 


Mmb 

Tine 

of 

Treaalk 


97 

98 
9l» 
30 
31 

39 

:t3 


b    m 
I    6.1 

I  0.1 
0  54.6 
0  48.6 
049U) 

035.0 
097.7 
090.1 
0  19.91 
0  4.4 

93  56.5 
93  48.9 
9341.3 
93  34.0 
93  97.0 

9390.4 
93  14.9 
93  8.3 
93  3.0 
9958.1 

9953.4 
99  49.3 
99  45.6 
99  49.3 
99  39.4 

99  36.9 
9934.6 
99  39.5 
9930.9 
9999.5 

9998.4 
9997.4 
99  96.61 
9996.1 
9995.8 

9995.7 
9995.7 
9995.^^ 
9996.1 
9996.5 

9997.0 
9997.7 
9998.6 


Apperaak 


ApiMr«at 
DMUoeUoo 

M 

TnuHiit. 


h  ni  • 
9950  57.71 
9949  57.75 
99  48  99.59 
99  46  14.59 
99  43  36.63 

99  40  39.85 
99  37  7.86 
99  33  96.87 
9999  3.5.451 
99  95 .19.34 

999144.93 
9917  55.44 
99  14  17.81 
99  10  55.58 
99  7  59.96 


Her. 
Par. 


ahun 


4  30  59.6i 
4  91  59.7 
4  17  55.9 
4  18  49.3 
4  94I9.H 

4  34  14.7^ 

448  98.l| 

5  696.6. 
597  39.3 
5  51  30.9 


6l7  9l.a 
644  34.9^ 
7I93I.5J 

7  4037.8 

8  891.4 


99  510.60-  835  15.0^ 

9   0  55.l! 

9  95   3.7 

9  47  95.8 

10  7  50.8 


99  959.58 
99  0  59.54 
91  SO  39.99 
91  58  30.80 


91  57  56.03 
91  57  44.3:1 
91  57  57.89 
9158  34.79 
91  59  33.64 

99  0  53.59 

99  933.111 

99  431.18 

99  646.50 

99  917.97 

9919  4.46 
9915  4.90 
99  18  18.33 
9991  43.89 
99  9590.54 

9999  7.71' 
99  SS  4.59 
9937  10.59 
9941  94  JM) 
9945  47.94 

9950  17.05 
99  54  5:i.HH 
99  59  37.98; 


I 
1096  11.9 

10  4999.3 

10  5691.9 

11  8   7.1 

II  17  40.4 

I 

1195  9.3 

II30I4.7| 

113390.9 

1134  9li$ 

Il33  99.a 

II30964>' 
1 1  95  39.9 
II  18  49.1; 
1 1  10  16.4 
10  59  57.81 


10  4766.9 
10  34  14.4 
10  1854.81 


10.0 
0.8 
9.7 

10    I59.H    O.fv 
9  43  31.9.    9.3J 


9.:il 
9.1 

1.9 
1.6 
1.4 

i.9i 

o.bI 

0.6, 
0.5 
0.3 
0.1 


k 


99  90.5!  93  496.97I 
99  30.41 93   9  99,64 


993  33 
9  9  6.9; 
8  39  11.9 
8  14  5.1.1 
74911  4 


S.T.of 
8«iu. 
Pasii. 
Her. 


"        •      I 
4.3  0.«» 

4.&J  0.30 , 

4.«»  0.30 

4.K0.3I 

4.9:  0.39 


5.0 

5.1 

5.1 

5.9! 

5. 


1 


1.5 
1.9 
9.9 
9.6 

9.9 

39 
3.4 

3.6 
3.8 
4.0 

4.1 
4.9 

4.9 
4.1 

4.0 

3.9 
3.7 
3.5 
3.3 
3.1 

9.9  4.9  0.33 
9.7'  4.9  0.33 
9  5    4.H  o.:w 


0.33 

n.:«4 

0.34 

0.35! 

O..X'i 
0.36 
0.36 

n.:i5 
o.s.-* 


5.91  0.35 
6.9  O.a.'i 
5.i'o.:m 
5.1!  0.34 
5.0.  0.34 


5.3 
5.3 

5.3^ 

5.:i 


9.9 
9.0! 

8.9. 

8.H' 
8.7 


4.7  0.39 

4.6  0.31 

4.5  0.31 
4.4.  0.30 

4.4  n.9I> 
4.3  0.**» 
4.9  0.2K 

4.1  0.*^ 
4.0  0.'^ 
4.0  0.97 
3.9i  n.W 
3.b  0.96 

3.7  0.9f, 
3.7  O/ri 

3.6  0.2:1 
3.6  0/24 

3.5  0.'24 

I 

3.6  0.->4 

3.4'  0.9:1 
3.4  i».9:l 
3.3  O.'W 
3.3  0/« 


9931.5  93  14  94.05-7  99  8.6|    8.6)    3.3  0.99 
99  39.7I  93  19  30.98'-  6  53  46.3    8.51   3.9  0.91 
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Ttm 


I  l 


Apr.  I  «3I^SOM94,#sI-  7*W  8.6 
9  « :R.7  »  19 aO>^     6S346.3 


3  93  34.0  to  tM  43.92 

4  «3!».3  93a0  0.63 
6  9236.7  933593.11 


6  9-^  38.9 

7  92  30.^^ 

8  9'/4IJV 

9  99  43.9 
10  9945 


.oj 

.9 


III9246 
19  92  48.91 
13' 9951.1 
J  4!  9253.3 
15' 2256.6 


16  9257.9 

17  93  0.3 
1^93  9.9 


19 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 
30 


M»y 


93 
93 


5.6 
8.3 


93  4050.57- 
93  4692.95 
93  59  0.92 
9357  49.38 
0   399.48 

0  991.66 
0  15  18.69 
09190,97 
0  97  28.53  4- 
03341.50 


I 
2 
3 
4 
6 

7 
8 
9 

10 

11 

12 
13 
14 
15 
16 

17 

18i 


9311.1 
9314.9 
93  17.3 
93  90.5 
9393.8 

9397.4 
9331.0 
93  34.7 
23  38.5 
93  42.6 

23  46.7 
23  50.9 
23  55.2 
23  59.7 
0   4.3 

0  9.0 
0  13.7 
0  18.4 
023.9 
028.0 

0  32.8 
0  37.6 
0  42.3 

0  46.9 
051.5 

055.8 

1  0.1 


0  40  0.06 
04624.37 

0  5254.65 
05931.10 

1  613.95 

I  13  3.41 
1  1959.71 
197  3.0H 
1  34  13.76 
14131.93 

1  48  57.75 
15631.37 
9  4  19.83 
919  2.17 
91959.3:) 

928  4.11 
236  16.24 
244  35.34 
253  0.85 
3    132.10 

3  10  8.28 
318  48.45 
32731.51 
3  36  16.34 
3  45    1.69 

3  53  46.25 

4  228.74 
4  1 1  7.87 
4  19  42.39 
4  2811.09 

436  32  81 


694   6.1 
553  9. 
59058.3 

4  47  33.7 
4  1957.4 
3  37  10.7 
3  015.9 
99919.3 

143  3.51 
I  950.4 
09134.7 
09041.7 
I    3  57.9 


4-  14810.0 
933  17.6 

3  19  17.7 

4  6  7.6 
4  53  44.6 

4-  5  49  5.5 
631  6.4 
720  43.4 

8  10  51.8 

9  196.3 

-¥  95991.9 

10  4329.9 

1 1  34  44.8 
1225  58.0 

13  17  0.2 

-I'M   741.1 

14  57  50.5 

15  47  16.8 
16:^5  47.6 
17  23  10.9 

^^18  913.7 
1853  43.5 
193628.1 
20  17  16.1 
20  55  57.2 

•1-213222.5 

22  624.1 
2237  56.1 

23  6  54.2 
23  33  15.7 

-1^2:)  56  59.3 
4  44  46.52'V24  18   5.6 


8.6 

8.5 
8.3 
8.9 

ai 

8.0 
7.9 
7.9 
7.8 
7.7 

7.6 
7.6 
7.5I 
7.4 
7.3 

7.2 
7.9 
7.1 
7.1 
7.0 

7.0 

6.9| 
6.9 
6.8| 
6.8 

6.8 
6.8 
6.7 
6.7 
6.7 

6.7 
6.7 
6.7 
6.7 
6.7 

6.8 
6.8 
6.8 
6.9 
6.9 

7.0 
7.1 
7.9 
7.3 
7.4 

7.5 
7.6 


r^ 


1 


3.3  0,92 
3.9;  0.91 
3.9  0.91 


3.9| 
3.1 
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614.5 

6  10.9 
6  7.3 
6  3.7 
6  0.2 
5  56.6 

553.1 
5  49.6^ 


a    m     •  o    #     « 

543  54.88+23  18  50.9 

5  43  50.81,  23  18  58.0 

543  47.61  23  19   5.4 

54345^  23  19  13.1 

54343.80^  231921.1 

5  43  43.20+23  1929.4 


5  43  43.47 
5  43  44.62 
54346U$4 
5  43  49.52 


23  1938.0 
23  19  46.9 

2319  56.1 

2320  5.71 


543  53.2&+2320I5.4 
54357.86;  232025.5 

544  3.33:  232035.8 
5  44  9.65|  232046.4 
5  44  16.821  23  20  57.3 

544  24.84+2321  8.4 
544  33.70  2321  19.61 
5  44  43.391  2321  31.1 

544  53.91 

545  5.251 


5  45  17.41 
5  45  30.37 
54544.14 
5  45  58.71 
5  4614.061 


5  46  30.2^+23 
546  47.11 
5  47   4.79 
5  47  23.24 
5  47  42.44 


2321  42J^ 
23  2154.7 

+2322  6.8 
232219.1 
23  2231.6 
23  22  44.2 
232256.9 


23  9.7 
232322.6 
2323  35.6 

2323  48.6 

2324  1.7 


5  48  2.39+2324  14.8 


5  48  23.09 
5  4844.52 
5  49  6.69 
5  49  29.57 


2324  27.9 
232441.1 
2324  54.2 
9325  7.2 


54953.16+23^20.2 
55017.50;  23  2533.0 
23  25  45.7 


5  46.0|  550  42.52 
5  42.5  5  51  8.24 
5  39.0    55134.65! 


5  35.6 
532.1 
528.6 
525.2 
521.7 

518.3 
5  14.9 


232558.3 
23  26  10.6 


5  52    1.73'+232622.7 


5  52  29.49 
5  5257.91 
5  53  27.00 


232634.7 
23  26  46.6 
232656.0 


553  56.73   23  27   9.2 


554  27.10+232720.0 
554  58.10+232730.61 


B.Tuif 


.9  2O.5I  IM 
.9  20.4j  1^ 
.9  20.3  1.5*^ 
.9  20  J;  1^7 

.9  20.2f  1.57 

I 
.9  20.2;  I M 

.9  20.IJ  1^ 

.9  20.0^  135 

.9  9O.0I  1.55 

.9  19.9J  1.54 

^.9^134 
^M  1.53 


•'I 

.r 
.^1 
.7; 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 


9.8 
9.7 
9.6 

9.6 
9.5 
9.4 
9.4 
9.3 

9.3 
9.2 
9.2 
9.1 
9.0 

9.0 
8.9 

8.8 
8.7 

a7 

8.6 

8.5 

8.5 

rB.4 

&3 

8.3 
8.2 
8.2 
8.1 
8.1 

8.0 
8.0 
7.9 
7.9 

7.8 


1.53 
1.52 
1.52 

1.51 
1.51 
1.50  i 

l.«» 


1.49 
1.48 
1.48 
1.47 
1.47 

1.46 
1.46 
1.46 
1.45 
1.44 

1.44 
1.43 
1.43 
1.42 
1.42 

1.42 
I.4I 
1.41 
1.40 
1.40 

1.^ 
1.^ 
1.38 
1.38 
1.37 


7.8  1.3? 
7.7I  1,36 


-i^S^f^f* 
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FOB  TBANSIT  AT  WASHINGTON. 


IHte. 


Oct.  I 
2 
3 
4 


7 

6 

9 

10 

II 
19 
13 
14 
15 

16 
17 
18 
19 

91 
99 
93 
94 
95 

96 
97 
98 
99 
30 

31 

Not.  I 

9 

3 

4 

6 
6 

7 
8 
9 

10 
II 
19 
13 
14 


Tim* 

of 

TnuMit 


n    m 
944.8 

941.5 

938. 

934. 

93l.(^ 


9 


998.1 
994.8 
991.4 
918.0 
914.6 


8 


911. 
9  7. 
9  4.4 
9  0.91 
857. 


8  54. 
8  50. 
847.1 
843. 
840.1 


6 


6 


Appareat 
R.  AtoeiMioii 


Truaii. 


b   m     • 
8  98  49.09 

8  99  95.56 

830    1.59 

830  36.98 

83111.99 

83146.34 
83990.94 
83953.60 
83396.49 
83358.68 


834  30.39|'I>I9 

835  1.53 
83539.10 

836  9.08 
83631.48 


837   0.981+18 
8  37  98.49 
83756.08 
83893.06 
83849.41 


836.61 

833.1 

899.0 

896.0 

899.5 

818.9 
915.4 
811.8 
8  8.9 
8  4.6 

.8  1.0 
7  57.3 
7  53.7 
750.1 
7  46.4 

7  49.7 

739.0 
735.4 
731.6 
7  97.9 

7  94.9 
790.4 
7  16.7 
719.91 
7  9.1 


83915.191+18 
8  39  40.90 
840   4.63 
8  40  98.49 
84051.55 


7 
7 


5.3 


841  14. 
8  4135.89 
84156.95 
8  4917.41 
84937.17 


8  49  56.95 
84314.64 
8  43  39.331 
843  49.31 
8  44   5.57 

84491.19 
8  44  35.93 
8  44  50.09 
8  45  3.36 
845  15.96 

8  4597.81 

845  3a9l 
8  45  49.94 
8  45  58.80 

846  7.59 


ApMrent 
DeoUnattoB 


o     * 
^1994 


9.91 


19  99  11.9 
1990  13.7 
19  18  17.6 
191693.0 

+1914  99.8 
191938.9 
1910  48.1 
19  859.61 
19  7  19.7 


597.6 
19  3  44.9 
19  9  9.6 
19  093.0 
185845.9 


57  9.31 
1855  35.4 
18  54  3.6 
185933.9 
1851    6.3 


49  40.91 
18  48  17.7 
184656.8 
18  45  38.9 
18  44  99.0 


091+1843  8.1 
184156.6 
1840  47.5 
183941.0 
183836.9 


Hot. 
Par. 


dlMM. 


+18  37  35.4 
18  36  36.5 
1835  40.3 
18  34  46.7 
1833  55.8 

+18  33  7.7 
183999.3 
183139.7 
1831  0.0 
18  3093.9 

+1899  49.3 
18  99  18.3 


1898  50.3, 
1898  95.9 
1898   3.9 


846  15.60+18  97  44.3 


1.5'   8  46  99.83+18  97  98.4 


.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 

.7 
.7 
.7 

.8 

.8 
.8 
.6 
.8 


.8 
.8 
.8 

.H 


16.7 
16.8 
16.8 
16.9 
16.9 

16.9 
17.0 
17.0 
17.1 
17.1 

17.9 
17.9 
17.3 
17.3 
17.4 

17.4 
17.5 
17.5 
17.6 
17.6 

17.7 
17.7 
17.8 
17.8 
17.0 

17.9 
18.0 
18.0 
18.1 
18.1 

18.9 
18.9 
18.3 
18.4 
18.4 

18.5 
18.6 
18.6 
18.7 
18.7 


18.9 
18.9 
19.0 


8.T.of 
Sem. 
Pms. 
Mer. 


1.96 
1.96 
1.96 
1.97 
1.97 

1.97 
1.98 
1.98 
1.98 
1.99 

1.99 
1.30 
1.30 
1.31 
1.31 

1.31 
1.31 
1.39 
1.39 
1.33 

1.33 
1.33 
1.33 
1.34 
1.34 

1.34 
1.35 
1.35 
1.36 
1.36 

1.37 
1.37 
1.38 
1.38 
1.38 

1.39 
1.39 
1.40 
1.40 
1.40 


18.8  1.41 
IH.8  1.41 


8  19.0 

8l  19.1 


1.49 
1.49 
1.49 

1.43 
1.43 


I>at«. 


Nov.  16 
17 
18 
19 
90 

91 
99 
93 
94 
95 

96 
97 
98 
99 
30 

Deo.  I 
9 
3 
4 


6 
7 

8 


Tiin« 

of 

Tnuwit 


b    m 
17    1.5 

1657.7 

1653.8 

1650.0 

16  46.1 

16  49.9 
1638.4 
16  34.5 
1630.5 
1696.6 

1699.7 
16  18.7 
16  14.7 
16  10.7 
16  6.8 

16  9.8 
1558.7 
1554.7 
1550.6 
15  46.6 

1549.5 
1538.4 
1534.3 
1530.9 


10  1596.0 


II 


i 


3 


13 
14 
15 

16 
17 
18 
19 
90 

91 
99 
93 
94 
95 

96 
97 
9H 
99 
30 

31 


1591.9 
15  17.8 
15  13.6 


15 
15 


9.4 

5.91 


15  1.0 
14  56.8 
14  59.6 
14  48.3 
14  44.0 

14  39.8 
14  35.5 
14  31.3 
14  97.0 
14  99.7 

14  18.3 
14  14.0 
14  9.7 
14  5.1 
14  1.0 


Apparent 


Appareai 
Aaoeiiai( 

at 
Tranaik 


OD 


b   m     a 
8  46  99.83 

8  46  99.98 

84634.94 

8  4639.81 

8  46  43.89 

846  47.17 
8  46  49.65 
846  51.35 
8  46  59.94 
8  46  59.34 

84651.64 
846  50.14 
8  46  47.85 
8  46  44.75 
8  46  40.86 


8  46  36. 161-1^18 
8  46  30.67 
8  46  94.39 
84617.39 
846  9.45 


846  0.791+18 
84551.34 
84541.10 
8  45  30.08 
84518.98 


845  5.71 
8  44  59.37 
8  44  38.97 
8  44  93.4 1 

8  44   7.80 

843  51.46 
8  43  34.39 
8  43  16.59 
8  49  50.08 
8  49  38.88 

8  49  19.00 
8  4158.44 
8  4 1  37.99 
841  15.35 
8  40  59.86 

8  40  99.74 
8  40   6.01 
83941.70 
839  16.89* 
83851.37 


Apnarvnt 

DecUiiatloD 

al 

Tranait. 


O       I       II 

^1897  98.4 
1897  15.7 
1897   6.0 

1896  59.5 
18  96  56.1 

k>l896  55.9 
18  96  58.8 

1897  4.9 
1897  14.1 

1897  96.4 

+189741.8 

1898  0.4 
189899.91 

1898  47.1 

1899  15.1 


99  46.9i 
183090.4 
183057.7 
18  3138.01 
183991.4 


33  8.0 
18  3357.5 
18  34  50.0 
18  3545.4 
18  36  43.91 


1837  45.3 
18  38  49.6 
18  39  56.7 
1841  6.6 
18  49  19.3 

+  18  43  34.7 
18  44  59.7 
18  46  13.4 
18  47  36.6 
18  49   9.9 

^18  50  30.3 
18  59  0.7 
18  53  33.3 
1855  8.9 
18  56  45.9 

4^185894.9 


19 
19 
19 
19 


0  5.9 

1  48. 1 
3  39.8; 
5  19.9. 


Hor.  8«ail 
Par.  'diani. 


f« 


1.8  19.1 
1.8  19.1 


1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

1.8 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 


1.9 
1.9 


1.9 


19.9 
19.3 
19.3 

19.4 
19.5 
19.5 
19.6 
19.6 

19.7 
19.8 
19.8 
19.9 
90.0 

90.0 
90.1 
90.1 
90.*J 
90.9 


1.9  90.3 
I.9I9O.3 
90.4 
90.4 


90.7 
90.h 


90.5 


l.9|90.5 
l.9|90.6 
1 .9|  90.6 
9.0  90.7 
9.0 

9.0 
9.0 
9.0 
9.0 
9.0 

9.0 

9.0 
9.0 
9.0 
9.0 

9.0 
9.0 
9.0 
9.0 


90.'*, 
90.9 
90.9| 

91.0 

I 

91.0 
91.1 
91.1 
91.9 
91.9 

91.3 
91.3 
91.4 
91.4 


I 


9.0:91.4 


13  56.6    8  3895.38-^19   7   7.3    9.0  91.5 


39  13.^9.3    83768.86  +  19   857.0    9.0191.5 


8.T.0I 
PaM. 


.43 
.41 
.44 
.45 
.45 

.46 
.46 
.47 
.47 

.47 

.48 
.48 
.48 
.49 
.49 

.50 
.50 
.50 
.51 
.51 

.59 
.59 
.53 
.53 
.54 

.54 
.55 
.56 
.56 

.56 

M 

.57 
.57 
.57 

.5rt 

.5H 
.59 
.59 

.fiO 
.60 
.60 
.61 
.61 

.69 
.69 
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FOE  TEAUaiT  AT  WASHC 


Dim. 

Tnndt 

[an.  t 

II  I7.I 

11  13.' 

11    8.9 

11    4.4 

1060.9 

1055.4 

I06l.< 

1046.5 

1 

1043.0 

9 

1037.6 

Appuent 
LAHCBakx 


TruBlt. 


h   m 
6   0  10.47+33  15 
5593a.4l    93I5I0.T 
5  59  '2.61    3315  19. 
65839.1'i    831587. 
557  55.9:    3315  35' 
56733.l7t23ir. 
56650.74    V.\  ' 
56618.72    ■        ^/*'f 
655  47,r 


*  D««Guti 


104(4.34 
1936.50 
1934.46 
1913.14 

IB5!(.53- 
IB  46.64     . 
18  33.43 
I980.0S    ; 


M  9  0.9  1 
II  761.6  I 
II   641.3    1 


-10  66  34.0 

10  6513.3 

10  63  51.4 

t06S3t 

1061    5.3 

-10  49  41.0 
104816.0 
10  4660.3 
10  45  33.7 
10  43  56.6 

-10  4338.8 
1041  0.6 
10  39  31.9 
10  3H  3.6 
1036  33.9 

■10  35  3.e 
1033  33.4 
1033  1.6 
10  3030.6 
1038  59.5 

-1037  28.1 
10  35  66.7 
10  34  35.1 
10  3353.6 
1031  33.1 

-1019  50.7 
101310.4 
10  16  48.3 
10  15  17.5 
10  13  46.8 

-10  13  16.6 
IOI0  46.T 
10  9  17.3 
10  7  48.4 
10  630.0 


,6ll4   767.401-10  3^1 


14  17 

14  17  9.3C 
14  1664.54 
14  10: 
14  1634.39 
UIO  8.88 
14  16  63.38 
14  15  37.53 

U  [631.59 
14  16  5.50 
14  14  49.36 
14  14  33.88 
14  14  16.37 
14  1359.73;- 
14  1343.1 
14  1336.12 
14  13   9. 


4  1334.08- 
4  13  17.78 
4  13   0.63 


SATURN,  1896. 
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FOB  TRANSIT  AT  WASHINGTON. 


▲pparent 
•  DeofinatiOD 
at 
Transit. 


9 
10 

II 
19 
13 
14 
16 


10 
17 


.  6  49.58 
X6|I4  632.88 
14  6  16.30 
10  65.^14  5  59.84 
10  51.0  14  543.521 


(M  1059.4 


1046.8 
1049.6 
10  38.4 
10  34.9 
10  30.0 


1025.8 
1021.6 
10  17.4 
10  13.3 
M  10  9.1 


91 
99 
93 
94 

95 


10  4.9 

10  0.7 

956.6 

959.4 

948^ 


14  527.34 

14  5  11.30 

14  4  55.42 

14  4  39.71 

14  4  24.16 

14  4   8.80 

14  3  53.62 

14  3  38.64 

14  323.85 

14  3  9.28 

14  254.92 

14  940.78 

14  226.87 

14  213.21 

14  159.79 


301 

31 
June  I 
9 
3 
4 

5 
6 

7 
8 
0 

10 
II 
19 
13 
14 

15 

id 


96  944.1 

97  940.0 

98  935.8 
991  931.7 

997.6 


14 
14 
14 
14 
14 


1  16.621 
133.70 
I  21.05 
I  8.67 
056.56 


993.4 
919.3 
915.9 
911.1 
9  7.0 

9  9.9 
858.8 
854.7 
860.6 
846.5 

8  42.4 
838.3 
834.3 
830.2 
626.2 

899.1 
81&1 


14  044.73 

14  033.19 

14  091.93 

14  010.97 

14  0  0.31 

1359  49.95- 
13  59  39.90 
1359  30.16 
136920.73 
135911.62 

1359  2.83 
13  5854.37 
135846.23 
135838.43 
135830.97 

135893.84 
135817.06 


4  52.3 

3  25.1 

58.6 

2.8 

1»39   7.8 

9  57  43.6 
95620.2 
9  54  57.7 
95336.1 
9  5215.5 

95055.9 
9  49  37.3 
94819.8 
9  47  3.5 
9  45  48.3 

9  44  34.2 
9  4321.4 
9  42  9.91 
9  40  59.7 
9  39  50.9 

9  38  43.5 
9  37  37.5 
9  36  32.9 
93529.9 
934  28.5 

9  33  28.6 
9  3230.4 
9  3133.8 
9  30  38.8 
9  29  45.5 

92853.9 
928  4.1 
927  16.0 
9  26  29.7 
9  25  45.3 

9  25  2.6 
924  21.8 
9  23  42.8 
923  5.7 
92230.5 

9  2157.1 
9  2125.7 
920  56.^^ 
9  20  28.7 
920  3.21 

\-  01939.7 
-  9  19  18.1 


Hor.  S«iui 
Par.  dian. 


.0    8.9 


.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 


.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 


8.9 
8.9 
8.9 
8.9 

8.9 

8.9 
8.8 
8.8 
8.8 

8.8 
8.8 
8.8 
8.8 
8.8 

8.8 
8.8 
8.8 
8.8 
8.8 

8.8 
8.8 
8.8 
8.7 
8.7 

8.7 

8.71 

8.7 

8.7 

8.71 

8.7 
8.7 
8.7 
8.7 
8.7 

8.6 


Apparent 

R.  Aac<«ii«ioi» 

at 

Tranait. 


0.64 
0.64 
0.64 
0.64 
0.64 

0.64 
0.64 
0.64 
0.64 
0.64 

0.64 
0.64 
0.64 
0.64 
0.63 

0.63 
0.63 
0.63 
0.63 
0.63 

0.63 
0.63 
0.63 
0.63 
0.63 

0.63 
0.63 
0.63 
0.63 
0.63 

0.62 


8.6  0.62 
8.6  0.62 
8.6  0.62 


8.6 


0.62 


8.6  0.62 
8.6'  0.62 
8.6'  0.62 
8.6  0.62 
8.5  0.61 


8.5  0.61 
8.5'  0.61 


21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

Jaly  I 

3 
4 


7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


7  57.9 
7  63.9 
7  49.9 
7  45.!> 
7  41.9 

7  37.9 
7  34.0 
7  30.0 
7  26.0 
7  22.1 

7  18.1 
7  14.2 
7  10.2 
7  6.3 
7   2.3 

6  58.4 
6  54.5 
6  50.6 
6  46.7 
6  42.8 


6  38.9 
6  35.0 
631.1 
6  27.31 
6  23.4 

6  19.5 
6  15.7 
6  11.8 
6  8.0 
6   4.1 

6  0.3 
5  56.5 
552.7 

5  48.8 
5  45.0 

541.2 
5  37.4 
5  33.7 
5  29.91 
526.1 

522.:t 
5  18.6 


i>««noi 


ireni 
I>««fi  nation 
at 
Trauait. 


h    m     • 
3  .'W  1 7.06 

3.^18  10.62 

3  58  i.5:< 

3  67  58.791 

3  57  53.41 

3  57  48.38 
3  57  43.72 
357  39.41 
3  57  35.47 
3  5731.90 

• 

3  57  28.69 
3 .57  25.85 
3  57  23.38 
3  57  21.28 
3  57  19.55 

3  57  18.18 
3  67  17.19 
3  67  16.57 
3  57  16.33 
357  16.45 

357  16.94 
3  57  17.80 
357  19.03 
3  57  20.63 
3  57  22.60 

36724.94 
3  67  27.66i 
3  57  30.74 
3  57  34.20 
3  57  38.02 

3  57  42.21 
3  67  46.77 
3  57  51.69 
3  57  66.98 
3  58   2.63 

3  58  8.65 
3  58  15.04 
3  6821.79 
3  58  28.90 
3  58  36.37 

3  58  44.20 
3  5I  52.38 
3  59  0.91 
3  59  9.79 
3  69  19.02 

3  5928.60 
3  59:W.5I 


Hor. 
Par. 


8.T.or 

8«wi-  Paan. 
tllaiD.   Ifer. 


•9  19  18.1 
9  18.58.6 
91841.1 
9  18  25.6 
9  18  12.2 

•9  18  0.9 
9  17  51.7 
917  44.5 
917  39.5 
9  17  36.5 

-9  17  35.6 
917  36.8 
9  17  40.0 
9  17  45.4 
917  52.8 

-9  18  2.3 
91813.9 
9  1827.6 
91843.4 
9  19    1.2 

•91921.0 
9  19  42.9 
9  20  6.9 
920  32.9 
9  21    0.9 

-92130.9 
9  22  3.0 
9  22  37.1 
923  1.1.9 
99351.3 

-924  31.6 
925  13.6 
9  26  57.6 
9  26  43.6 
92731.6 

-9  2821.6 
9  21M3J> 
9  30  7.31 
9  31  3.0 
9  32   0.6 

-9  33  0.1 
934    1.4 

9  35  4.5! 
9:M5  9.5; 
9  37  16.2 


ti 
1.0 

1.0 


8.5  0.61 
l.OJ   8.5  0.61 


1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9! 


8.5 


a 
0.61 


8.5 
8.5 


0.61 
0.61 


8.5  0.61 
8.4  0.61 


8.4  0.61 


8.4 
8.4 


8.4 
8.4 
8.4 
8.3 
8.3 

8.3 
8.3 
8.3 
8.3 


0.61 
0.61 

0.61 
0.61 
0.61 
0.60 
0.60 

0.60 
0.60 
0.60 
0.60 


8.3  0.60 

8.3  0.60 
8.3  0.59 
8.2I  0.59 
8.2|  0.59 


8.2 

8.2 
8.2 
8.2 
8.2 

8.2 

8.1 

ej 
8.1 
8.1 
8.1 

8.1 
8.1 

H.Ot 


0.59 

0.59 
0.59 
0.59 
0.60 
0.59 

0.58 
0.58 
0.68 
0.58 
0.58 

0.58 
0.5H 
0..5ei 


8.0J  O.-Sh 
8.0.  0.5(3 


0.9; 
0.9 
0.9 
0.9 

-9.1H24.7.    0.9 
-9:W3.5.0i    0.9 


0.9|  8.0i0..58 
0.58 
0.5rt 


f<.0 
8.0 
7.9i  0.58 
7.91 0.57 

7.9  0.57 
7.9  0.67 
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Dftt«. 

Mean 

Time" 

of 

TrMMit 

Apparent 

K.Aacenaion 

at 

Traosit. 

Apparent 

DeciinatioD 

at 

Traosik 

Hot. 
Par. 

H 

1.0 

Semi 
diam. 

8.1 

8.T4)f 
Seu. 
PaM. 
Mer 

Date. 

Mean 

Tine 

of 

Tranait 

Apparent 

A.  Aaeensioii 

at 

Tranait. 

Apparaat 

Deettaation 

at 

Tiaadt. 

Hor.  S0K{->  Paea 
Par.  diaa.  Mer. . 

k  m 
Feb.  1   17  32.9 

h   m     t 
14  2225.29 

0      1      u 

-113151.6 

s 
0.59 

Mar.  17 

b    ni 
14  37.5 

h  m     • 
14  19  59.68 

0     1     tt 
-11    9   0.9 

1.0    6.6  0.63 

2 

17  29.1 

14  22  30.43 

1132    1.7 

1.0 

8.1 

0.59 

18 

14  33.4.  14  1948.24 

II    751.8 

1.0    8.7 

0.63 

3 

17  25.2 

1422*35.16 

1132   9.7 

1.0 

8.1 

0.59 

19 

14  29.3,  14  1936.50 

11    641.3 

1.0    8.7 

0.63, 

4 

1721.4 

14  22  39.50 

1132  15.7 

1.0 

8.1 

0.59 

20 

14  25.2  14  1924.46 

II    529.6 

J.O    8.7  0.63; 

5 

17  17.5 

14  22  43.44 

II  32  19.6 

1.0 

8.2 

0.59 

21 

14  21.0  14  1912.14 

11    4  16.5 

1.0    8.7 

0.63 

6 

17  13.6 

14  22  46.98 

-113221.6 

1.0 

8.2 

0.60 

22 

14  16.8  14  1859.53 

-11    3   2.3 

1.0    8.7 

0.63 

7 

17   9.7 

14  22  50.12 

11  :W21.6 

1.0 

8.2 

0.60 

23 

14  12.7  14  18  46.64 

11    146.9 

1.0    8.7 

0.63 

8 

17   5.9 

14  22  52.86 

11  32  19.5 

1.0 

8.2 

0.60 

24 

14   8.5|  14  18  33.49 

II    0  30.3 

1.0    8.7 

0.64 

9 

17   2.0 

1422  55.19 

1 1  32  15.5 

1.0 

8.2 

0.60 

25 

14    4.4  14  1820.08 

1059  12.5 

1.0    6.7 

0.64 

10 

1658.2 

14  22  57.12 

1 1  32   9.5 

1.0 

8.2 

0.60 

26 

14   0.2 

14  18  6.41 

10  57  53.8 

1.0   a? 

0.64 

II 

16  54.2 

14  2258.65 

-1132    1.5 

1.0 

8.2 

0.60 

27 

13  56.1 

14  17  52.50 

-10  5634.0 

1.0    8.8  0.64 

12 

16  50.3 

14  2259.78 

II  31  51.4 

1.0 

8.2 

0.60 

28 

13  51.9 

14  17  38.35 

105513.2 

1.0    8.8 

0.64 

13 

16  46.3 

14  23   0.51 

II  31  39.4 

1.0 

8.3 

0.60 

29 

1347.7 

14  17  23.97 

105351.4 

1.0    8.8 

0.64 

14 

16  42.4 

14  23   0.83 

113125.4 

1.0 

8.3 

0.61 

30 

13  43.6 

14  17   9.36 

10  5228.8 

1.0    8.8 

0.64 

15 

16  38.5 

14  23   0.76 

1131    9.5 

1.0 

8.3 

0.61 

31 

13  39.4 

14  16  54.54 

10  51    5.3 

1.0    8.8 

0.64 

16 

1634.5 

14  23   0.28 

-1130  51.6 

1.0 

8.3 

0.61 

Apr.  1 

13  35.2 

14  16  39.52 

-104941.0 

1.0    8.8 

0.64 

17 

16:K).6 

14  22  59.39 

1130  31.7 

1.0 

8.3 

0.61 

2 

1331.0 

14  16  24.29 

10  4816.0 

1.0    8.8 

0.64 

18 

1626.6 

142258.11 

1 1  30   9.8 

1.0 

8.3 

0.61 

3 

13  26.8 

14  16  8.88 

10  4650.2 

1.0    8.8  0.64 

19 

16  22.7 

14  22  56.42 

1 1  29  46.0 

1.0 

8.3 

0.61 

4 

13  22.6 

14  15  53.28 

10  4523.7 

1.0    8.8  0.64 

20 

16  18.7 

14  22  54.33 

1 1  29  20.3 

1.0 

8.4 

0.61 

5 

13  18.4 

14  15  37.52 

10  43  56.6 

1.0    8.8j0.64 

21 

16  14.7 

142251.84 

-112852.6 

1.0 

8.4 

0.61 

6 

13  14.2 

14  1521.59 

-10  42  28.8 

1.0    8.8  0.64 

22 

16  10:7 

14  22  48.95 

1 1  28  23.0 

1.0 

8.4 

0.61 

7 

13  10.0 

14  15  5.50 

1041    0.6 

1.0    8.8 

0.64 

23 

16   6.8 

14  22  45.67 

1127  51,6 

1.0 

8.4 

0.61 

8 

13   5.8 

14  14  49.26 

10  3931.9 

1.0    8.8 

0.64 

24 

16   2.8 

14  22  42.00 

1127  18.2 

1.0 

8.4 

0.61 

9 

13    1.6 

14  14  32.88 

10  38  2.6 

1.0    8.8 

0.64 

25 

15  58.8 

14  22  37.93 

1 1  26  42.9 

1.0 

8.4 

0.61 

10 

12  57.4 

14  14  16.37 

10  36  32.9 

1.0    8.9 

0.64 

26 

15  54.8 

14  22  33.48 

-1126   5.9 

1.0 

8.5 

0.61 

11 

12  53.2 

14  13  59.73 

-10  35  2.8 

1.0    8.9 

0.64 

27 

15  50.7 

14  22  28.64 

1 1  25  27.0 

1.0 

8.5 

0.61 

12 

12  49.0 

14  13  42.98 

10  3332.4 

1.0    8.9 

0.64 

28 

15  46.7 

14  22  23.41 

1 1  24  46.3 

I.O 

8.5 

0.62 

13 

12  44.8 

14  1326.12 

1032    1.6 

1.0    8.9 

0.64 

M»r.  1 

15  42.7 

14  22  17.80 

1 1  24    3.8 

1.0 

8.5 

0.62 

14 

12  40.6 

14  13   9.16 

10  3030.6 

1.0    8.9 

0.64 

2 

16:18.7 

14  22  11.82 

1123  19.6 

1.0 

8.5 

0.62 

15 

12  36.4 

14  1252.11 

10  3859.5 

1.0    8.9 

0.64 

3 

15  34.6 

14  22   5.47 

-1122  33.6 

1.0 

8.5 

0.62 

16 

12  32.2 

14  1234.98 

-1027  28.1 

1.0    8.9 

0.64 

4 

16  30.6 

14  2158.75 

II  21  45.9 

1.0 

8.5 

0.62 

17 

12  28.0 

14  12  17.78 

102556.7 

1.0    8.9 

0.64 

5 

15  26.5 

142151.66 

1 1  20  56.5 

1.0 

8.5 

0.62 

18 

1223.8 

14  12   0.52 

1024  25.1 

1.0    8.9 

0.64 

6 

1522.6 

14  2144.22 

1120    5.5 

1.0 

8.6 

0.62 

19 

12  19.5 

14  1143.20 

10  22  53.6 

1.0    8.9 

0.64 

4 

15  18.4 

14  2136.42 

11  19  12.9 

1.0 

« 

8.6 

0.62 

20 

12  15.3 

14  1125.83 

1021  22.1 

1.0    8.9 

0.64 

8 

15  14.4 

14  21  2H.26 

-11  18IH.6 

1.0 

8.6 

0.62 

21 

1211.1 

14  11    8.43 

-10  19  50.7 

1.0    8.9 

0.64 

9 

15  10.3 

14  21  19.75 

11  17  22.7 

1.0 

8.6 

0.63 

22 

12   6.9 

14  1051.00 

10  18  19.4 

1.0    8.9  0.64 
1.0    8.9  0.64 
1.0    8.910.64 
1.0    8.9' 0.64 

10 

15   6.2 

14  21  10.91 

II  16  25.3 

1.0 

8.6 

0.63 

23 

12   2.6 

14  10  33.56 

10  16  48.3 

II 

15   2.1 

14  21     1.72 

II  15  26.3 

1.0 

8.6 

0.63 

24 

1 1  58.4 

14  10  16.11 

10  15  17.5 

12 

14  58.0 

14  20  52.19 

11  14  25.8 

1.0 

8.6 

0.63 

25 

1154.2 

14   9  58.66 

10  13  46.8 

13 

14  53.9 

14  20  42.33 

-II  13  2.3.7 

1.0 

8.6 

0.63 

26 

1 1  49.9 

14   941.22 

-10  12  16.5 

1.0    8.9  0.64 

14 

14  49.8 

14  20  32.14 

II  12  20.2 

1.0 

8.6 

0.63 

27 

1 1  45.7 

14   9  23.81 

10  10  46.7 

1.0    8.9  0.64 

ir> 

1 4  4.5.7 

14  20  21.64 

11  11  15.2 

1.0 

8.6 

0.63 

28 

1141.5 

14    9  6.43 

10  9  17.3 

1.0    8.9  0.64 

16  1441.6 

14  20  10.81 

11  10   8.7 

1.0 

8.6 

0.63 

29 

1 1  37.3 

14   8  49.09 

10   7  48.4 

1.0    8.9  0.64 

17 

14  37.5 

14  19  59.68 

11    9   0.9 

1.0 

8.6 

0.63 

30 

1133.1 

14    831.80 

10  620.0 

1.0    8.9  0.64 

18 

14.33.4  14  19  48.24 

-II    751.8 

1.0 

8.7 

0.63 

May   1 

1128.9 

14   614.56 

-10   4  52.3 

1.0    8.9  0.64 

19  14  29.31  14  I9:W.50 

- 

-II    641.3 

1.0 

8.7 

0.63 

2 

II  24.6!  14   7  57.40-10  3%.l 

1.0    e.9i0.64 
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May  1 

3 
4 


7 

8 

9 

10 

11 
19 
13 
14 
16 

16 
17 
18 
19 
90 

91 
99 
93 
94 

96 

96 
97 

98 
99 
30 

31 

June  I 

9 

8 

4 

6 
6 
7 
8 
9 

10 
II 
19 
13 
14 

16 
16 


6|ll 
II 


H6M 

Time 
of 

TnauHi, 


Apparent 

R.AM)«DliOtt 

Traiiftit. 


h    n 
1198.9 

1 1  94.6 

1 1  90.4 

II  16.9 

II  19.0 


7.8 
3.6 
10  69.4 
10  66.9 
10  61.0 

1046.8 
1049.6 
1038.4 
1034.9 
1030.0 

1096.8 
1091.6 
10  17.4 
10  13.31 
10  9.1 

10  4.9 

10  0.7 

966.6 

969.4 

948.31 

944.1 
940.0 
936.8 
931.7 
997.61 

993.4 
919.3 
916.9 
9IIJ 
9  7.0 

9  9.9 
868.8 
864.7 
860.6 
846.6 

8  49.4 
838.3 
834.3 
830.9 
896.9 

899.1 
8I&1 


14 
14 
14 
14 
14 


Apparent 

Deoji  nation 

at 

Transit. 


m  a 
8  14.66 
7  57.40 
7  40.31 
7  93.30 
7   6.39 


14  649.58 

14  639.88 

14  6  16.30 

14  5  59.64 

14  643.591 

14  697.34 

14  611.30 

14  4  65.49 

14  4  39.71 

14  4  94.16 

14  4   8.80 

14  35.3.69 

14  3  38.64 

14  393.85 

14  3  9.98 

14  954.99 

14  940.78 

14  996.87 

14  9  13.91 

14  159.79 

14  146.691 

14  133.70 

14  191.05 

14  I    8.67 

14  066.56 

14  044.73 

14  033.19 

14  091.93 

14  0  10.97 

14  0  0.31 


o 
10 

10 

10 

10 


/      tt 

4  59.3 
395.1 
158.6 
0  39.8 


136949.95- 
13  69  39.90 
1369  30.16 
136990.73 
136911.69 

1369  9.83 
13  6864.37 
136846.93 
135838.43 
136830.07 

136893.84 

1368  17.06-  9  10  18.1 


9  59   7.8 

9  57  43.6 
9  56  90.9 
9  54  67.7 
9  53  36.1 
95915.5 

95055.9 
9  49  37.3 
94819.8 
9  47  3.5 
9  45  48.3 

9  44  34.9 
9  4391.4 
949  9.^ 
9  40  59.7 
9  3950.9 

9  38  43.5 
9  37  37.5 
9  36  39.9 
9  3599.9 
934  98.5 

93398.6 
9  3930.4 
93133.8 
9  30  38.8 
9  99  45.6 

9  98  53.9 
9  98  4.1 
997  16.0 
9  96  99.7 
9  95  45.3 

995  9.6 
994  91.8 
9  93  49.8 
993  5.7 
99930.5 

9  9157.1 
99195.7 
990  56.9 
9  90  98.7 
990   3.9j 

-  9  19  39.7 


Hor.  f>enii- 
Par.  Idiam. 


t* 
.0 

.0 

.0 

.0 

.0 

.0 
.0 
.0 
.0 
.0 


.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 


If 

8.91 
8.9 
H.9 
8.9 
8.9 

8.9 
8.9 
8.8 
8.8 
8.8 

8.8 
8.8 
8.8 
8.8 
8.8 

8.8 
8.8 
8.8 
8.8 
8.8 

8.8 
8.8 
8.8 
8.7 
8.7 

8.7 
8.7 
8.7 
8.7 
8.7 

8.7 
8.7 
8.7 
8.7 
8.7 

8.6 


8.T.0' 

Paaa 
Her 


a 
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1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 

1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 

1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 


O.I3|Jan6l5 
0.13 


0.13 
0.13 
0.13 

0.13 
0:13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 


Utmn 

Tine 

of 

TnuMitJ 


1.9^0.13 


16 
17 
18 
19 

90 
91 
99 
93 
94 

95 
96 
97 
98 
99 

30 

July  1 

9 

3 

4 

5 
6 

7 
8 


10 
II 
19 
13 
14 

15 
16 
17 
18 
19 

90 
91 
99 
93 
94 

95 
96 
97 
98 
99 

30 
31 


Appftreat 
R.  Ateeaskm 


Trmsalt. 


990.0 
915.9 
911.9 
9  7.8 
9  3.8 

850.7 
855.7 
861.7 
847.6 
843.6 

839.6 
835.6 
831.6 
897.5 
893.5 

819.5 
815.5 
811.5 
8  7.5 
8  3.5 

759.5 
7  55.5 
7  51.5 
7  47.5 
743.5 

7  39.6 
7  35.6 
731.6 
7  97.6 
793.7 

719.7 
715.7 
711.8 

7  7.8 
7   3.9 

659.9 
656.0 
6  59.0 
648.1 
6  44.9 

640.9 


636.3  I 


639.4 
698.5 
694.5 


690.6|l 
6  I6.7>  t 


:^ 


ApBAreat 

DeouaatioD 

•t 

TnuMlt 


m     • 
5695.14 

5618.04 

5611.08 

56  4.98 

5557.63 


5651. 

5544.791 

5538.61 

5539.59 

5596.73 


O       t        ft 

hl696  40.7 
1696  11.5 
16  95  43.0 
16  9515.1 
1694  47.91 


Par. 


131-1694  91.3 
1693  55.4 
1693  30.9 
1693  6.7 
169941.9 


5591.05 
5515.53 
5510.19 
55  5.09 
55  0.03 

54  55.91 
54  50.58 
54  46.19 
54  41.85 
54  37.76 


54  33.86{-l6 
54  30.14 
54  96.69 
54  93.98 
54  90.13 


54  17. 
54  14.49 
54  11.85 
54   9.48 
54   7.31 


54  5.34 
54  3.56 
54  1.99 
54  0.69 
53  59.45 

53  58.49 
53  57.73 
53  57.17 
53  56.89 
5356.68 


-169918.8 
169156.5 
169134.9 
1691  14.1 
1690  54.0 

•169034.7 
1690  16.9 
161958.5 
16  1941.5 
161995.4 


1910.1 
161855.6 
161841.8 
161898.9 
16  18  16.9 


181-1618  5.7 
16  1755.3 
16  17  45.8 
161737.1 
161799.31 


1617  99.4 
16  17  16.4 
16  1711.9 
1617  6.8 
1617  3.4 

1617  OS 
1616  59.9 
16  16  58.5 
1616  58.6 
16  16  50.7 


.75-161 
.0«  16  1 
.50    161 


53  56.75-161 

53  57 

53  57 

53  58.19J   161 

53  59.08.   16  1 

54  0.18-161 
r»4    I.4h'-|6I 


1.7 
4.5 

8.9' 
19.9! 

18.5] 

94.9 
39.3 


t* 


0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.6 
0.6 

0.6 
0.5 
0.5 
0.5 
0.6 

0.5 
0.5 
0.6 
0.6 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

OJi 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 


l> 


aT.of 


Pi 
Mer. 


f0 
1.9 

1.9 

1.9 

1.9 

1.9 


1.9 
1.9 
1.9 


a 
0.13 

0.13 

0.13 

0.13 

0.13 


0.13 
0.13 
..*,,0.I3 
1.910.13 
l.9iO.I3 


05 
0.5 


0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
I.8J0.13 
1.8.0.13 

i.a'o.i3 

1.8  0.13 
1.8' 0.13 
l.8|o.l3 
1.8  0.13 

1.8  0.13 
1.8  0.13 
1.80.13 
1.8' 0.13 
1.80.13 

1.8  0.13 
1.8  0.13 


1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Heao 

Time 

of 

Traneit 

Apparent 

R.AAceiiflioD 

at 

Transit. 

Apparent 

Declination 

at 

Traoaik 

Hor. 
Par. 

0.3 

Semi 
diam. 

M 

1.3 

8.T.of 
Srm. 
Pau>. 
Mer. 

• 
0.09 

Date. 

Mean 

line 

of 

Tranaii. 

Apparent 

B.Aeoeu«ion 

at 

Tranait. 

Apparent 

DeeUBatloa 

at 

Transit. 

Hor. 
Par. 

n 

0.3 

SMBl'PaM. 

dimm,  ller. 
1.3  0.09 

Jan.  0 

h  m 
10    8.0 

)i    m     s 
4  50    5.59 

+20  56  59'!6 

Keb.l4 

b    oi 
7    8.1 

h  m     a 
4  47    8.05 

+20  53  59!6 

1 

10    3.9 

4  49  59.35 

20  56  51.0 

0.3 

1.3 

om 

15 

7   4.2 

4  47   7.04 

2054    1.2 

0.3 

1.3  0.09 

8 

9  59.9 

4  49  53.18 

20  56  42.5 

0.3 

1.3 

o.o«» 

16 

7   0.2 

4  47   6.18 

20  54    3.1 

0.3 

1.3  0  09 

3 

9  55.9 

4  49  47.08 

20  56  34.2 

•0.3 

1.3 

0.09 

17 

6  56.3 

4  47   5.47 

20  54    5.3 

0.3 

1.3  0.09 

4 

951.8 

4  4941.07 

20  56  26.1 

0.3 

1.3 

0.09 

18 

6  52.4 

4  47   4.89 

20  64   7.8 

0.3 

1.3  0.(*9 

I 

5 

9  47.8 

4  49  35.15 

+20  56  18.1 

0.3 

1.3 

0.09 

19 

6  48.4 

4  47   4.46 

+20  54  10.4 

0.3 

1 
1.3.0.C*9 

6 

9  43.8 

4  4929.32 

20  56  10.4 

0.3 

1.3 

0.09 

20 

6  44.5 

4  47   4.17 

2054  13.4 

0.3 

1.3' 0.09 

7 

9  39.8 

4  49  23.57 

20  56  2.8 

0.3 

1.3 

0.09 

21 

6  40.5 

4  47   4.04 

20  54  16.6 

0.3 

1.3  0.09 

8 

9  35.7 

4  49  17.92 

205555.4 

0.3 

1.3 

0.0!) 

22 

6  36.6 

4  47   4.05 

20  54  20.1 

0.3 

1.3  0.09 

9 

931.7 

4  49  12.35 

20  55  48.2 

0.3 

1.3 

0.09 

23 

6  32.6 

4  47   4.20 

2054  23.9 

0.3 

I. y  0.09 

10 

9  27.7 

4  49   6.87 

+20  5541.2 

0.3 

1.3 

0.09 

24 

628.7 

4  47   4.51 

+20  54  27.9 

0.3 

1.3  0.09 

11 

9  23.7 

4  49    1.48 

20  5534.3 

0.3 

1.3 

0.09 

25 

6  24.8 

4  47    4.95 

2054  32.2 

0.3 

1.3  O.CW 

V2 

9  19.6 

4  4856.19 

20  5527.7 

0.3 

1.3 

0.0!> 

26 

6  20.9 

4  47   5.54 

2054  36.7 

0.3 

i.ao.oi) 

13 

915.6 

4  48  51.00 

20  5521.3 

0.3 

1.3 

0.09 

27 

6  17.0 

4  47   6.28 

20  5441.5 

0.3 

l.3|0.0il 

14 

15 

911.6 
9  7.6 

4  48  45.92 
4  48  40.94 

2055  15.0 
+20  55  9.0 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

28 

6  13.1 

1822.8 

4  47  7.17 

5  813.37 

+20  54  46.5 
+21  28  18.3 

0.3 
0.3 

1  ^1  O.IW 
I..3  0.09 

8e|>t.  1 

16 

9   3.6 

4  48  36.07 

20  55   3.2 

0.3 

• 

1.3 

0.09 

2 

18  ld-.9 

5  8  15.97 

21  28  19.0 

0.3 

1.3|  0.09  1 

17 

859.6 

4  48  31.30 

20  54  57.6 

0.3 

1.3 

0.09 

3 

18  15.0 

5  8  18.44 

21  28  19.6 

0.3 

i^ 

0.09: 

18 

8  55.6 

4  4826.64 

20  54  52.2 

0.3 

1.3 

0.09 

4 

1811.1 

6   820.77 

21  28  19.9 

0.3 

1.3 

O.Oll  I 

19 

851.6 

4  48  22.08 

20  54  47.1 

0.3 

1.3 

0.09 

5 

18   7.2 

5  822.96 

212820.1 

0.3 

1.3  0.091 

20 

8  47.5 

4  48  17.64 

+20  54  42.2 

0.3 

1.3 

0.09 

6 

18  3.3 

5  825.01 

+212820.1 

0.3 

1 

1.3  0.0*1 

21 

843.5 

4  4813.32 

20  54  37.5 

0.3 

1.3 

0.09 

»» 
s 

17  59.4 

5  826.93 

21  28  19.9 

0.3 

1.3  0.09 

22 

839.5 

4  48  9.12 

20  54  33.1 

0.3 

1.3 

0.09 

8 

17  55.5 

5  828.70 

21  28  19.6 

0.3 

1.3 

0.0i» 

23 

8  35.5 

4  48   5.04 

20  54  28.9 

0.3 

1.3 

0.09 

9 

1751.6 

5   8  30.33 

21  28  19.0 

0.3 

1.3 

0.09 

24 

831.5 

4  48    1.08 

20  64  24.9 

0.3 

1.3 

0.09 

10 

17  47.7 

5  831.82 

21  28  18.3 

0.3 

1.3 

0.0t» 

25 

827.6 

4  47  57.24 

+20  54  21.2 

0.3 

1.3 

0.09 

11 

17  43.8 

5  833.17 

+21  28  17.4 

0.3 

1.3  0.09 

26 

823.6 

4  47  53.52 

20  54  17.7 

0.3 

1.3 

0.09 

12 

17  39.9 

5   834.37 

21  28  16.3 

0.3 

1.3 

0.09 

27 

8  19.6 

4  47  49.92 

20  54  14.5 

0.3 

1.3 

0.09 

13 

17  35.9 

5   835.43 

21  28  15.1 

0.3 

1.3 

0.09  { 

28 

8  15.6 

4  47  46.45 

20.54  M.5 

0.3 

1.3 

0.0!» 

14 

17.32.0 

5  836.35 

21  28  13.6 

0.3 

1.3 

0.09 

29 

8  11.6 

4  47  43.11 

20  54    8.8 

0.3 

1.3 

0.09 

15 

17  28.1 

5  837.13 

21  28  12.0 

0.3 

1.3 

0.09 

30 

8   7.6 

4  47  39.91 

+20  54    6.3 

0.3 

1.3 

0.09 

16 

17  24.2 

5  837.77 

+21  28  10.2 

0:3 

1.^ 

0.09 

31 

8   3.6 

4  47  36.84 

20  54    4.1 

0.3 

1.3 

0.09 

17 

17  20.3 

5  838.26 

2128  8.2 

0.3 

1.3  0.09 

Feb.  1 

7  59.7 

4  47  33.90 

20  54    2.1 

0.3 

1.3 

0.09 

18 

17  16.4 

5   838.60 

2128  6.1 

0.3 

1.3 

0.09 

2 

755.7 

4  47  31.09 

20  54    0.3 

0.3 

1.3 

0.09 

19 

17  12.4 

5  8  38.80 

2128  3.8 

0.3 

1.3 

0.09 

3 

751.7 

4  47  28.4 1 

20  53  58.8 

0.3 

1.3 

0.09 

20 

17   8.5 

5  838.86 

2128    1.3 

0.3 

1.3 

0.09 

4 

7  47.7 

4  47  25.8(> 

+20  53  57.6 

0.3 

1.3 

0.09 

21 

17   4.5 

6  8  38.78 

+2127  58.6 

0.3 

1.3 

0.09 

5 

7  43.H 

4  47  23.46 

20  53  56.6 

0.3 

1.3 

0.09 

22 

17   0.6 

5   838.55 

21  27  55.8 

0.3 

1.3 

O.09 

6 

7  39.8 

44721.19 

20  53  55.9 

0.3 

1.3 

0.09 

23 

16  56.7 

5  838.18 

2127  52.8 

0.3 

l.3,o.0i>' 

7 

7  35.8 

4  47  19.06 

20  53  55.4 

0.3 

1.3 

0.09 

24 

16  52.7 

5   8  37.66 

2127  49.5 

0.8 

1.3i0.09 

8 

731.9 

4  47  17.07 

20  53  55.2 

0.3 

1.3 

0.09 

25 

16  48.8 

6  8  37.01 

2127  46.2 

0.3 

1.3.0.00 

1 

9 

7  27.9 

4  47  15.22 

f  20  53  55.3 

0.3 

1.3 

0.09 

26 

16  44.8 

5   836.21 

+2127  42.7 

0.3 

1. 3^0.09 

10 

7  23.9 

4  47  13.51 

20  53  55.6 

0.3 

1.3  0.09 

27 

16  40.9 

5  835.27 

21  27  39.0 

0.3 

1 .3|  O.OU 

«» 

7  20.0 

4  47  11.93 

20  53  56.1 

0.3 

1.3  0.09 

28 

1636.9 

5  834.19 

2127  35.2 

0.3 

1.3  0.09 

1 

12 

7  16.0 

4  47  10.49 

20  53  57.1 

0.3 

i.3j0.09 

29 

16  33.0 

5   8  32.9b 

2127  31.2 

0.3 

I.y0.09 

13 

7  12  1 

4  47    9.20 

20  53  .58.2 

0.3 

1.3  0.09 

30 

16  29.0 

5   8  31.62    2127  27.1 

0.3 

1 .3|  0.09 

14 

7   8.1 

4  47    8.05+20  53  59.6 

0.3 

1.3  0.09 

Oct.   1 

16  25.1 

5  830.12+2127  22.8 

0.3 

1.3  0.09 

15 

7   4.2 

4  47    7.04 

+20  54    1.2 

0.3 

1.3 

0.091 

2 

1621.1 

5   828.48 

+21  27  18.2 

0.3 

1.3 

0.09 
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FOB  TRANSIT  AT  WASHINGTON. 

■ 

1 

D«te. 

He«n 

Time 

of 

Transit 

Ap|Mr«nt 

R.AM«osioii 

at 

Traoait. 

h   m     a 
5   8:10.12 

Apparent 

Declination 

at 

Tranalt. 

Hor. 
Par. 

0^3 

Semi- 

ti 
1.3 

8.Tu.f 
Sem. 
Paaa 
Mer. 

a 
0.09 

DaU. 

Maaa 

Tlma 

of 

Traoait. 

Apparaol 

ft  iaonaiioii 

at 

Traaaii. 

Araartat 

at 

Tranalt. 

Hor. 
Par. 

Saai. 
dlaa. 

w 

1.3 

8.T.of 
Sam. 
Paaa. 
Mar. 

0.10 

1 
Oct,   1 

h    m 
1625.1 

O        i        II 

+2127  22.8 

J^ov.  16 

b    m 
1320.9 

6 

m    s 
6  9.76 

+21  21  43.7 

0.3 

2 

1621.1 

5 

828.48 

21  27  18.2 

0.3 

1.3 

0.09 

17 

13  16.9 

6 

5  3.18 

21  21  34.2 

0.3 

1.3 

0.10 

3 

16  17.2 

5 

826.71 

21  27  i:).6 

0.3 

1.3 

0.0*1 

18 

13  12.8 

6 

4  56.53 

21  21  24.6 

0.3 

1.3 

0.10 

4 

16  13.2 

5 

821.79 

2127    8.8 

0.3 

1.3 

0.09 

19 

13   8.8 

6 

4  49.82 

2121  15.1 

0.3 

1.3 

0.10 

fi 

16  9.2 

5 

8  22.75 

2127    3.9 

0.3 

1.3 

0.09 

20 

13   4.7 

5 

4  43.05 

9191    6.4 

0.3 

1.3 

0.10 

6 

16   5.3 

5 

8  20.57 

^2126  58.8 

0.3 

1.3 

0.09 

* 

21 

13   0.7 

5 

4  36.24 

+91  90  55.8 

0.3 

1.3 

0.10 

7 

16    1.3 

5 

8  18.25 

2126  5.1.6 

0.3 

1.3 

0.09 

22 

1256.6 

5 

4  29.39 

9190  46.1 

0.3 

1.3 

0.10 

8 

ir>57.3 

5 

8  15.80 

2126  48.2 

0.3 

1.3 

0.09 

23 

1252.6 

6 

4  22.50 

9190  36.4 

0.3 

lUS 

0.10 

9 

1653.3 

5 

813.22 

2126  42.6 

0.3 

1.3 

0.09 

24 

1248.5 

6 

4  15.56 

919096.7 

0.3 

1.3 

0.10 

10 

1549.4 

5 

8  10.49 

2126  36.9 

0.3 

1.3 

0.09 

25 

1244.5 

6 

4   8.58 

91  90  16.9 

0.3 

1.3 

0.10 

II 

15  45.4 

5 

8  7.64 

+212631.1 

0.3 

1.3 

0.09 

26 

1240.4 

6 

4    1.55 

+9190  7.9 

0.3 

1.3 

0.10 

Vi 

1541.4 

5 

8   4.66 

212625.1 

0.3 

1.3 

0.09 

27 

12  36.4 

6 

354.50 

91  1967.4 

0.3 

1.3 

0.10 

13 

15  37.4 

5 

8    1.55 

21  26  19.0 

0.3 

1.3 

0.09 

28 

1232.3 

6 

3  47.4 1 

91  1947.6 

0.3 

1.3 

0.10 

M 

1533.4 

5 

7  58.31 

21  26  12.7 

0.3 

1.3 

0.09 

29 

1228.3 

6 

340.30 

91  1937.8 

0.3 

1.3 

0.10 

15 

1529.4 

5 

7  54.94 

2126  6.3 

0.3 

1.3 

0.09 

30 

1224.2 

6 

333.17 

91  1998.0 

0.3 

1.3 

0.10 

16 

1525.4 

5 

7  51.45 

+2125  59.8 

0.3 

1.3 

0.09 

Deo.  1 

1220.2 

6 

326.02 

+91  19  18.3 

0.3 

1.3 

0.10 

17 

1521.5 

5 

7  47.83 

2125.53.1 

0.3 

V 

0.09 

2 

1216.1 

6 

318.84 

91  10  8.5 

0.3 

1.3 

0.10 

18 

15  17.5 

5 

7  44.08 

2125  46.3 

0.3 

1.3 

0.09 

3 

1212.1 

6 

3  11.65 

91  18  58.8 

0.3 

1.3 

0.10 

19 

1513.5 

6 

740.21 

2125  39.4 

0.3 

1.3 

0.09 

4 

12  8.0 

6 

3   4.44 

91  1849.0 

0.3 

1.3 

0.10 

90 

15  9.5 

5 

736.22 

2125  32.4 

0.3 

1.3 

0.09 

6 

12  4.0 

6 

957.21 

91  1839.3 

0.3 

1.3 

0.10 

21 

15   5.5 

5 

732.11 

+212525.2 

0.3 

1.3 

0.09 

6 

1159.9 

6 

949.96 

+91  1899.6 

0.3 

1.3 

0.10 

22 

15    1.5 

5 

727.90 

21  25  17.9 

0.3 

1.3 

0.09 

7 

1155.9 

6 

2  42.72 

91  1820.0 

0.3 

1.3 

0.10 

23 

14  57.4 

5 

7  23.56 

21  25  10.5 

0.3 

1.3 

0.09 

8 

1151.8 
1  i  47.8 

5 

235.48 

91  18  10.3 

0.3 

1.3 

0.10 

24 

14  53.4 

5 

7  19.11 

2125   3.0 

0.3 

1.3 

0.09 

9 

5 

228.24 

91  18  0.7 

0.3 

1.3 

0.10 

2& 

14  49.4 

5 

7  14.55 

21  24  55.3 

0.3 

1.3 

0.09 

10 

1143.7 

6 

221.00 

91  1761.2 

0.3 

1.3 

0.10 

26 

14  45.4 

5 

7  9.87 

+21  24  47.6 

0.3 

1.3 

0.09 

11 

1139.7 

6 

9  13.77 

+21  1741.7 

0.3 

1.3 

0.10 

27 

1441.4 

5 

7   5.08 

21  24  :<9.8 

0.3 

1.3 

0.09 

12 

1135.6 

6 

9  6.64 

91  17  32.3 

0.3 

1.3 

0.10 

28 

14  37.4 

5 

7   0.19 

2124  31.9 

0.3 

1.3 

0.09 

13 

1131.6 

6 

150.32 

91  17  92.8 

0.3 

1.3 

0.10 

29 

14  33.4 

5 

6  55.20 

21  24  2:^.8 

0.3 

1.3 

0.09 

14 

1127.5 

6 

152.11 

21  17  13.4 

0.3 

1.3 

0.10 

30 

14  29.4 

5 

6  50.11 

21  24  15.7 

0.3 

1.3 

0.09 

15 

Il23.fi 

6 

1  44.92 

21  17  4.9 

0.3 

1.3 

0.10 

31 

14  25.4 

5 

6  44.91 

+2124   7.4 

0.3 

1.3 

0.09 

16 

II  19.4 

6 

137.76 

+21  1665.0 

0.3 

1.3 

0.10 

Nov.  1 

14  21.3 

5 

6  3<K62 

2123  59.1 

0.3 

1.3 

0.09 

17 

II  15.4 

5 

130.63 

91  1646.9 

0.3 

1.3 

0.10 

2 

14  17.3 

5 

634.2:1 

2123  50.6 

0.3 

1.3 

0.09 

18 

11  11.3 

5 

193.63 

91  1636.8 

0.3 

1.3 

0.10 

3 

14  13.3 

5 

628.74 

2123  42.0 

0.3 

1.3 

0.09 

19 

II    7.3 

6 

1  I6.4S 

91  1697.8 

0.3 

1.3 

0.10 

4 

14   9.3 

5 

623.15 

2123  33.4 

0.3 

1.3 

0.09 

20 

II    3.2 

5 

1    9.40 

91  16  19.0 

0.3 

1.3 

0.10 

6 

14   5.3 

5 

6  17.48 

+2123  24.7 

0.3 

1.3 

0.09 

21 

1059.2 

6 

1   9.38 

+21  16  10.1 

0.3 

1.3 

0.10 

6 

14    1.2 

5 

6  11.72 

21  23  15.9 

0.3 

1.3 

0.09 

22 

1066.1 

6 

066.39 

21  16    1.3 

0.3 

1.3 

0.10 

7 

13  57.2 

5 

6   5.88 

2123   7.0 

0.3 

1.3 

0.09 

23 

1061.1 

6 

0  48.46 

21  1659.7 

0.3 

1.3 

0.10 

8 

13  53.2 

5 

5  5!M»6 

212258.1 

0.3 

1.3 

0.10 

24 

10  47.0 

6 

041.57 

91  15  44.2 

0.3 

1.3 

0.10 

9 

13  49.1 

5 

5  53.95 

2122  49.0 

0.3 

1.3 

0.10 

25 

1043.0 

6 

034.74 

21  15  36.8 

0.3 

1.3 

0.10 

10 

13  45.1 

5 

5  47.Wi 

+2122  39.8 

0.3 

1.3 

0.10 

26 

10  38.9 

6 

097.97 

+21  1527.4 

0.3 

1.3 

0.10 

n 

1341.1 

5 

541.08 

212-2:10.6 

0.3 

1.3 

0.10 

27 

10  34.9 

6 

021.24 

21  15  19.2 

0.3 

1.3 

0.10 

12 

1337.1 

5 

5  3ri.4i 

2122  21.3 

0.:» 

1.3  0.10 

1 

28 

10  30.8 

6 

0  14.56 

21  15  11.2 

0.3 

1.3, 

0.10, 

13 

1333.0 

5 

5  2i».IO 

21  22  12.0 

0.3 

1.3  0.10 

29 

10  26.8 

6 

0   7.92 

21  15   3.2 

0.3 

l.:JO.iOj 

14 

13  29.0 

5 

52-2.72    2122   2.C 

0.3 

1.3 

0.10 

30 

10  22.8 

6 

0    1.36    21  14  55.4 

1 

0.3 

1. a  0.10 

15 

1324.9 

5 

5  16.27+21  21  53.2 

0.3 

1.3 

0.10 

31 

10  18.7 

4  59  54.861+21  14  47.7 

0.3 

1.3^0.10 

16 

1320.9 

5 

5   9.76 

f2l  21  43.7 

0.3 

1.3 

0.10 

n 

1014.7 

4 

:>9  48.43 

+21  14  40.1 

0.3 

1.3! 

0.10 
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ECLIPSES    IN   1895. 


lit  the  year  181)5  there  will  be  five  eclipses:  three  of  the  sun  and  two  of  the  moon. 

L — Jl  Total  EcUfMt  of  the  Moortj  181)5,  M  irch  10,  viable  ut  Wa<fhiii);ion  and  viKible  generally; 
the  bcj^inning,  in  the  wtmtcrn  portion  of  Asia,  in  Kurop%  AfrirA,.Nortli  and  South  America; 
nnd  the  Hndine,  in  the  western  portions  of  Europe  and  Africa,  Nortli  and  South  America,  and 
Uie  Pacific  Ocean. 

ELEMENTS  OF  THE  ECUl'SE. 

d      h     ID       • 

Greenwich  mean  time  of  g  in  right  ascension,  March     10  15  31  25.6 

h     m      8 


SunV  ri^ht  ascenHion 
MooirH  right  ascension 

Sun*s  declination 
Moon's  declination 
Sim's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


23  24  27.35 
II  24  27.35 

3  50'    3!7  8. 
3  50  35.3  N. 
8.6 
60  53.2 


Hourly  motion 
Hourly  motion 

Hourly  motion 
Hourly  motion 
Sun's  true  semidianieter 
Moon's  true  semidiameter 


9J9 
132.52 

OSSis   N. 
17  54.3  8. 
16    5.8 
16  34.7 


TIMES  OF  THE  PHASES. 


Moon  enters  penumbra 
Moon  enters  shadow 
Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  shadow 
Moon  leaves  penumbra 


Oontacta  of  Sliadow 
with  moon's  limb. 


March  10  12  57.1 

10  13  53.7 

10  14  51.5 

10  15  39.3 

10  16  27.0 

10  17  24.8 

10  18  2IJ2 

CIRCUMSTANCES  OF  THE  ECLIPSE, 


>     Greenwich  Mean  Time. 


First 
Last 


Angles     of     position 
fhnn  the  north  point. 

126  to  E  . 

69  to  W. 


The  moon  being  in  the  senlth 
in  longitude 

fk'on  Greenwich. 

26*"   6  W. 
77  40  W. 


and  in  Utitade. 

4'  29  N. 
3  26  N. 


Magnitude  of  the  eclipse  ■■  1.627,  (moon's  diameter  -■  I). 


IL— wl  Partial  Edipse  of  the  Swiy  1895,  March  25,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE, 

d     h     m      s 

Greenwich  mean  time  of  ^  in  right  ascension,  March  25  23  36  49.8 

'  h     m     s 


Sun  and  moon's  R.  A. 

0  20  26.22 

Sun'f*  declination 

2  12  46.4  N. 

Moon's  declination 

3  37  43.4  N. 

Sun's  equa.  hor.  |Ninillax 

8.6 

Moon's  equa.  hor.  parallax 

54  58.4 

Rclipse  begins 
Greatpst  eclifise 


Hourly  motions 

Hourly  motion 
Hourly  motion 
Sun's  true  »cniidiameter 
Moon's  true  semidiameter 


CIRCUMSTANCES  OF  TEE  ECLIPSE. 

Longitude  fhnn 
Orrenwich, 

March    25  20  3^9  ^)\UA  W. 

25  22    9.7  64  5<U>  W. 

25  tSJ  .39.8  166  21.6  K  . 


Ecli|iM  ends 

Magnitude  of  greatr>st  ecli(ise  =*  O.-'i.'Vl,  (sun's  diameter  =■  1). 


9.09  and  108!26 

0  58^9  N. 
14  39.1  N. 
16    1.6 
14  58.1 


I^Htad*. 

31**  21.7  N. 
61  14.0  N. 
87  39.4  N. 
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UL^A  PaHial  EcUp$e  of  the  Sun,  1895,  August  90,  iDvisible  at  WaBhingtoo. 


ELEMENTS  OF  THE  ECLIPSE. 

d    h 
Greenwich  mean  time  of  i  in  right  ascension,  August  30    0 

h     m     s 

9  57  33.40 


m      ■ 

1  13^ 


Sun  and  moon's  R.  A. 

Sun's  declination 
Moon'8  declination 
Sun's  e4|ua.  hor.  parallax 
Moon's  equa.  hor.  parallax 


II 


12  27  31.1  N. 
14     1  45J>  N. 
8.5 
61  19.0 


Hourly  motions 

Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


9J27  and  l^m 


0  49^  a 
16    9.8  8. 

15  48.9 

16  4U 


Elclipse  begins 
Greatest  eclipse 
Eclipse  ends 


CIRCUMSTANCES  OF  THE  ECLIPSE. 

LoDjcltade  frtMa 
GrecBwioh. 

August    20    0    4^2  175  I8!2  E. 

20    1    9.3  97  59.1  E. 

20    2  14.9  67  21.2  E. 


Magnitude  of  the  eclipse  »»  OJ267,  (sun's  diameter  ^  1.0). 


77  30^N. 
61  55J»N. 
38  56L5  N. 


IV.^A  Total  Edip§e  of  the  Moon,  1895,  September  3,  Tisible  at  Washington  and  genenllj; 
the  beginning,  in  the  western  portions  of  Europe  and  Africa,  in  the  Atlantic  Ocean,  North  aiul 
South  America,  and  the  Eastern  Pacific  Oceapii;  and  the  ending,  in  the  Western  Atlantic  Ocean, 
North  and  South  America,  and  the  Pacific  Ocean. 


ELEMENTS  OF  THE  ECLIPSE. 

d     h     m      • 

Greenwich  mean  time  of  {  in  right  ascension,  September    3  17  47  46.6 

h     m      8 

10  51  28.07 
22  51  28.07 


Sun's  right  ascension 
Moon's  right  ascension 


Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


O  I 

7  17 


1/ 


2.5    N. 
7  25  54.8    S. 
8.5 
53  58.4 


Hourly  motion 
Hourly  motion 

9.04 
105.82 

Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 

055T3  S. 

13  44.6    N. 
15  52.1 

14  4L8 

TIMES  OF  THE  PHASES. 


Moon  enters  penumbra 
Moon  enters  shadow 
Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  shadow 
Moon  leaves  penumbra 


September 


d     h     in 

3  14  47.9 
3  15  59.9 
3  16  6.4 
3  17  57.0 
3  18  47.5 
3  19  53.9 
3  21    6.1 


Greenwich  Mean  Time* 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Contaots  of  Shadow 
with  moon**  lioib. 


First 
Last 


Ani^leo     of     podtioa 
fiwm  the  north  point. 


54  to  E. 
110  to  W. 


Magnitude  of  the  eclipse 


The  mooaheinf  In  the  Moltk 

in        longitnda 

from  GrMBwkdi. 

60  56  W. 
117  52  W. 

1.557,  (moon's  diameter  «>  1.0). 


•adfnUUtaia^ 
e       * 

7  51  & 
657& 


PARTIAL  ECLIPSE 


Note-  T?ie  Tumrs  ^be^uvnut^  and  ending 


^  MARCH  25™  1805. 


^  ^ 
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v.— ^  Partial  Edip$e  of  the  Sun,  1695,  September  18,  invnible  al  Waithiiigtoii. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h     m      • 
Greenwich  mean  time  of  <$   in  riKht  aficension,  September  18    9  49  19J2 


Sun  and  moon's  R.  A. 

h     m      s 

11  44  13.75 

Hourly  motions 

S^^  and  133.51 

Siin*R  fleclination 

f  4*i  3i'.8   N. 

Hourly  motion 

d  58/2  8 

Moon's  ilecliiiniion 

22  27.7   N. 

Hourly  motion 

18    9.1    8 

Siin^H  eqiia.  hor.  fmrallax 

8.5 

Sun'a 

tnie  semidiameter 

15  55.7 

Moon*8  equa.  Iior.  parallax 

61   13.6 

Moon'a  true  semidiameter 

16  40.2 

CIRCUMSTANCES  OF  TEE  ECLIPSE. 

Lonj^iiude  ttvok  _   ..^   ^ 

Grewiwich.  L«Ut«de. 

Eclipse  begins  September    18    6  59.2  167    4.8  W.  19  d8!6  S. 

Greatest  eclipse  18    8  44.0  169  13.9  E .  61  13.4  S. 

Eclipse  ends  18  10  28.8  47  42^  W.  77  20.2  S. 

Magnitude  of  the  eclipse  es  0.736,  (sun's  diameter  =s  1.0). 

The  regions  within  which  the  eclipses  of  the  sun  are  visible,  are  laid  down  on  the  accompany- 
ing charts;  from  which,  by  means  of  the  dotted  lines,  the  Green wicb  times  of  beginning  and 
ending  may  be  found  within  a  few  minutes. 
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t 
BESSELIAN  ELEMENTS  OP  THE  PARTIAL  ECLIPSE                     | 

OF  THE  SUN,  1895,  MARCH  26. 

Co-ordinatee  of 

Badios  of  Peannkss 

Centre  ol    Shadow   on 

Direction  of  Axis  of  Shadow. 

on 

Qreenwich 

Fundamental  Plane.. 

Fundamttnta]  I'Uac. 

Mean 

Time. 

X 

H 

LogBini^ 

Log  COS  l2 

A« 

1 

h      m 

20  30 

-1.40489 

+0.77395 

+8.57625 

+9.99969 

306    2!5 

+0.56547 

40 

1.32972 

0  81548 

8.57678 

9.99969 

308  32.5 

0.56546 

50 

1.25455 

0.85700 

8.57731 

9.99969 

311     2.6 

0.56545 

21     0 

-1.17938 

+  0.89852 

+8.57783 

+9.99969 

313  32.6 

+0-56514 

10 

1.10420 

0.94004 

8.57836 

9.99969 

316     2.6 

0.56543 

20 

1.02902 

0.98155 

8.57888 

9.99969 

318  32.7 

0.56542 

30 

0.95383 

1.02306 

8.57941 

9.99968 

321     2.7 

056540 

40 

0.87864 

1.06457 

8.57993 

9.99968 

323  32.8 

e.56539 

50 

0.80344 

1.10607 

8.58045 

9.99968 

326    2,8 

e.56537 

22    0 

-0.72824 

+  1.14757 

+8.58097 

+9.99968 

328  32.8 

+0.56536 

la 

0.65303 

1.18906 

8.58149 

9.99968 

331     2.9 

0.56535 

20 

0.57782 

1.23055 

8.58201 

9.99968 

333  32.9 

0.56533 

30 

0.50261 

1.27204 

8.58253 

9.99968 

336     3.0 

0.56531 

40 

0.42740 

1.31352 

8.58305 

9.99968 

338  33.0 

0.56530 

50 

0.35219 

1.35500 

8.58357 

9.99968 

341     3.1 

0.56528 

23    0 

-0.27698 

+  1.39648 

+  8.58409 

+9.99968 

343  33.1 

+0.56527 

10 

0.20177 

1.43796 

8.58461 

9.99968 

346    3.1 

0.56525 

20 

0.12656 

1.47943 

8.58513 

9.99968 

348  33.2 

0  56523 

30 

—0.05135 

1.52090 

8.58565 

9.99968 

351     3.2 

0.56521 

40 

+0.02386 

+  1.56237 

+8.58617 

+9.99968 

353  33.3 

+0.56519 

GrAenwioh 
Mean 
Time. 

Log  A« 

for 
1  Minute. 

Log  Ay 

for 
1  Minute. 

LogA/« 

for 
1  Minute. 

Log  Tangent  of  A  n^ 
of  Cone — 

Penumbnk. 

h      m 

• 

1 

20    0 

+7.8759 

+7.6184 

+  1.1762 

+7.6707H 

21     0 

7.8761 

7.6182 

1.1762 

7.67077 

22    0 

7.8762 

7.6180 

1.1762 

7.67077 

23     0 

7.8763 

7.6178 

1.1762 

7.67076 

24    0 

+7.8763 

+7.6176 

+  1.1762 

+7.67075 

• 

PARTIAL  ECLIPSE  a 


Note  '  The  htmrs  ^  be^inmn^  and  tndutQ 


AUGUST  20™  18 85. 


w  expnss^ci  ui  Greenwich  Mean   Tcme^ 


-/ 


^^ 


/  '^ 
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BESSELIAN  ELEMENTS  OF  THE  PABTlAL  ECLIPSE 

OF  THE  SUN,  1895,  AUGUST  20. 

1 

1 

GrMBwicb 

MCIMI 

Co-orrtlDAton  of 

Centre  of  Shadow  on 

FandMDentol  PUine. 

DIreciioo  of  A  xiM  of  Shadow. 

Radios  of  Penambra 

on 
FuadamoBtal  Plana. 

Timow 

X 

9 

Logslnd 

Lo|too«d 

f^ 

1 

b      m 

0  0 
10 
20 
30 
40 

;        50 

1  0 
10 
20 
30 
40 
50 

2  0 
10 
20 

-0.01058 
+0.07729 
0.16516 
0.25303 
0  34089 
0.42875 

+0.51661 
0.60447 
0.69233 
0.78018 
0.86803 
0.95587 

+  1.04371 

1.13154 

+  1.21936 

+  1.54542 
1.50362 
1.46181 
1.41999 
1.37816 
1.33632 

+  1.29448 
1.25263 
1.21077 
1.16890 
1.12703 
1.08515 

+  1.04326 

1.00136 

+0.95945 

+  9.33380 
9.33372 
9.33365 
9.33357 
9.33350 
9.33342 

+9.33335 
9.33327 
9.33320 
9.33312 
9.33305 
9.33297 

+9.33290 

9.33282 

+9.33275 

+9.98966 
9.98966 
9.98967 
9.98%7 
9.98967 
9.98968 

+9.98968 
9.98968 
9.98969 
9.98969 
9.98969 
9.98970 

+9.98970 

9.98970 

+9.98971 

359  10.9 
1  41.0 
4  11.0 
6  41.0 
9  11.1 
11  41.1 

14  11.2 
16  41.2 
19  11.2 
.21  41.3 
24  11.3 
26  41.3 

29  11.4 
81  41.4 
34  11.4 

+0.53139 
0.53139 
0.53139 
0.53139 
0.53139 
0.53139 

+0.53139 
0.53138 
0.53138 
053137 
0.53137 
0.53136 

+0.53136 

0.53135 

+0.53135 

Qreenwtek 
MMin 

IMinaU. 

"^fJt'                    1       ^or^'' 

Lo^TanyMtafAn^ 

Time. 

IMUiate. 

IMinatai 

Pcanmbfa. 

h     m 

0  0 

1  0 

2  0 

3  0 

+7.9439 
7.9438 
7.9437 

+7.9435 

-7.6212 
7.6217 
7.6222 

-7.6227 

• 

+  1.1762 
1.1762 
1.1762 

+  1.1762 

+7.66484 
7.66485 
7.66485 

+7.66485 

• 

87 
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ECLIPSES,  1895. 


• 

1 

BESSELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE                  ; 

OF  THE  SUN,  1895,  SEPTEMBER  18. 

i 

Co-ordiiMtea  of 

• 

Bttffivs  #f  PMoAn 

Centfs  of  Shadow  on 

DinettoBOf  AzteofShndoir.                  1 

OB 

OrMDwieh 

Mean 

1*1 

FandMnentel  Plane. 

Txine. 

s 

y 

Logain^ 

Logcoa^ 

• 

^ 

I 

h      m 

7    0 

-1.43828 

-0.51625 

+8.48626 

+9.99980 

.77  54'.2 

+0.53350 

10 

1.35335 

0.56319 

8.48562 

9.99980 

80  24.2 

0.53352 

20 

1.26842 

0.61013 

8.48498 

9.99980 

82  54.3 

0.53353 

ao 

1.18349 

0.65706 

8.48434 

9.99980 

85  24.3 

0.53354 

40 

1.09856 

0.70399 

8.48370 

9.99980 

87  54.4 

0.53355 

50 

1.01362 

0.75092 

8.48306 

9.99980 

90  24.4 

0.53356 

8    0 

-0.92868 

-0.79785 

+8.48241 

+9.99980 

92  54.5 

+0.53357    . 

10 

0.84374 

0.84478 

8.48177 

9*m7«7oU 

95  24.5 

0.53358    1 

20 

0.75879 

0.89171 

8.48112 

".yyyoU 

97  54.6 

0.53359 

30 

0.67384 

093864 

8^8047 

9.99980 

100  24.6 

0.53359 

40 

0.58889 

0^98556 

8.47982 

9.99980 

102  54.7 

0.53360 

50 

0.50394 

1.03248 

8.47917 

9.99980 

105  24.7 

0.53361 

9    0 

-0.41899 

-1.07940 

+8.47852 

+9.99980 

107  54.8 

+0.53861 

10 

0.33404 

1.12631 

8.47787 

9.99980 

110  24.8 

0.53361 

20 

0.24909 

1.17322 

8.47r22 

9.99980 

112  54.9 

0.53362 

30 

0.16413 

1.22013 

8.47656 

9.99981 

115  24.9 

0.53362 

40 

-0.07918 

1.26704 

8.47591 

9.99981 

117  55  0 

0.53362 

50 

+0.00578 

1.31394 

8.47526 

9.99981 

120  25.0 

0.53363 

10    0 

+0.09073 

—  136084 

+8.47460 

+9.99981 

122  55.1 

+0.53363 

10 

0. 17568 

1.40774 

8.47394 

9.99981 

125  25.1 

0.53363 

20 

0.26063 

1.45463 

8.47328 

9.99981 

127  56.2 

0.53363 

30 

+0.34557 

-1.50152 

+8.47262 

• 

+9.99981 

130  25.2 

+0.53363 

Oreenwlcb 

Loff  A« 

LorAjt 

Loff  A^ 

Log  TkBCcot  of  AB|l0 

Mean 
Time. 

for 
1  MiDQte. 

for 
IMinnto. 

for 
1  Hiaiito. 

Peomnbn^ 

b     m 

7     0 

+7.9290 

-7.6715 

+  1.1762 

+7.66797 

8     0 

7.9291 

7.6714 

1.1762 

7.66797 

9    0 

7.9292 

7.6718 

1.1762 

7.66798 

10    0 

7.9292 

7.6712 

1.1762 

7.66798 

11     0 

+7.9291 

-7.6710 

+  1.1762 

+7.66798 

PARTIAL  ECLIPSE  or  S 


LoTiffllude  east  erf*  Gi^enwicK 


^ 


NOTE:  TAe AMirr  c^hfij^mnir^  i 

TWs  QvirC  is{o  replac 


EPTEMBER  18™  1895. 
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I 


*• 


,o 
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WASHINGTON  MEAN  TIME. 


PHASES  OF  THE  MOON. 


New  Moon. 


"TTT 


m 


January 

Ffbniary 

Murch 

April 

May 

June 


25    4  17.7 

23  23  35.4 

25  17  las 

24  8  2.9 
23  19  38.0 
22  4  42.6 


July  21   \}  23.6 

Aiiguat  19  19  47.5 
September  18  3  47.2 
Octolier  17  13  1.7 
November  16  0  3.3 
December    15  13  21.6 


First  Qoftrter. 


January 

Febniary 

March 

April 

May 

May 

June 


d    k     IB 
3  14  44.0 

2  7    7.9 

3  19  32.1 
2  4  19.7 
1  10  35.8 

30  15  40.2 
28  20  52.5 


July  28    3  27JS 

August  26  12  a5.1 
September  25  1  14.6 
October  24  17  56.8 
November  23  14  10.5 
December  23  12  13.3 


Foil 


January 

Februaiy 

March 

April 

May 

June 

July 

Augiiat 

September 

October 

November 

December 

December 


d     h    m 

10  13  41.6 
9    0  14.8 

10  10  29.7 
8  20  35.2 
8  6  50.7 
6  17  51.8 
6    6  20.6 

4  20  4ao 

3  12  47.1 

3  5  39.3 

1  22  10.1 

1  13  :I0.2 

31  3  22.6 


LMtQoartor. 


^~F 


IB 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Novemlier 

December 


17    5  47.0 

15  20  0.6 
17  12  23.4 

16  6  14.1 
16  0  a5.7 
14  18  19.6 

14  10  22.8 
13  0  10.3 
11  11  42.6 
10  21  26.9 
9  5  58.3 
8  14    1.0 


PERIGEE,  APOGEE  AND  GREATEST  LIBRATION. 


i^pogee. 


January 

Kebninry 

March 

April 

May 

May 

June 

July 

August 

Septemlier 

October 

Novemlier 

December 


22  19.4 
20  3.8 
17  14.1 
15  23.1 
12  2->.6 
8  22.9 


January 

Febniary 

March 

April 

May 

June 

July 

August 

September 

Sejitember 

October 

November 

December 


0.0 
1.7 
13J> 
7.6 
2.7 
12  21.0 
10  14.0 


Vi 
26 
22 
21 
18 
16 


7  2.2 
3  4JS 
30  9.1 
27  22,7 
24  17.8 
22  15.1 


OraalMi  LibrBtkm. 


January 

February 

March 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

December 


5 
2 


"IT 

9 

17 


2  20 
30  5 
25  11 
22  7 
18  22 


m 

39  E. 
19  E. 

8  E. 
19  K. 
44  E 
34  E 

3  E. 


16  22    8  E. 

14  3    5  E. 

11  8    2  E. 

9  5  .54  E. 

5  2  24  E. 

1  7  14  E 

28  14  30  hi. 


January 

February 

March 

April 

May 

June 

July 

July 

August 

Septemlier 

October 

Novemlier 

December 


17  12 

14  18 

15  2 
12    5 

9  21 
5  18 
2     1 

29  7 
26  6 
23  11 
21   16 

18  16 

16  2 


FORMITLiE  FOR  THE  UBRATION  OF  THE  MOON. 
Fot    /»  the  inrlinntion  of  the  moon's  equator  to  the  ecliptic  (=  1®  2H'.rt), 

(If  the  menu  longitude  of  the  rooon*f  ascending  node,  (see  pnge  278),  or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
A,  /9,  a't  ()'t  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax, 
V,  the  selenocentrie  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend- 
ing node, ft, 
t,  At  ft't  C  »  ^^*  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  meaiia  of  the 
following  lormula,  in  connection  with  the  tables  given  on  pages  276  and  277  :«• 

AX  —  —  0'.57  sin  2  (ft  —  X) 
a  as  sin  /  cos  (ft  —  A) 
Un  B  tm  tan  /  sin  (ft  —  X) 

The  libration  in  latitude      m  4  »  B  —  ^ 
The  libration  in  longitude  ^  I  ^  V  —  <[ 

.  cos  (V  -f-  A  —  ft)  J     .  COS  (e^j-ftO 

I  11  ^"  —  sin  I 1 

COS  d'  coa  k 


$€4  uMe^  P^*  277. 


tin  C  ^  sin 


2J>  W. 
55  W. 
30  W. 
16  W. 
18  W. 
38  W. 
42  W. 

I 

19  w.i 

33  W.! 
38  W. 
48  W. 
38  W. 
48  W. 
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00CULTATI0N8,  189& 


ELEMENTS  FOS  THE  PBEDICTIOir  OF 


i:K>ii 


«TATIOHB. 


JAHUASr. 


0S  Aq««ni 
k*  Aqamtn 
A*Aq«ani 
A'Aqoani 

A^Aqvani 

f  Aqaani 
96  Aqaarii 

Laluide  47041 
60  Pwe'tum 

¥ 

I  62  Ft9tium 
.  70  FMcioHi 
!  r  pMciuiD 
100  Piaciuni 
<     «-  PbciuB 

B.A.C.490 
104  Fiscium 
tSS  Ari«tis 
27  An«U0 

B.A.C.7«2 

ft  Arietis 
47  Arietif 

B.A  c.yjo 

e  Arietif 
66  An«tij 

7  Taori 

9  Taori 
11  T.'iuri 

g  PleiadoB 
17  Tauri 

IH  Tauri 

19  Tauri 

20  Tauri 

21  Tauri 

22  Taori 


23 
24 

V 

26 

I  27 

,  *^ 

:   f 


22 


136 

49 
53 
54 
25 


Tauri 
1'auri 
Taori 
BAG.  1171 

Taori 


Taori 

Tauri 

BAG. 

Taori 

Taori 


1192 


Taori 

W.  iv,  1421 

AurigK 

Taori 

B.A-C.I772 

Taori 

Avngm 

Aurifiar 

Ann;;  I*' 
iieutitftrmm 


28  Gemtnoruai 


6J6'-a^i 

6J;   0^1 

7.4     0Ja9 
7j0     0^ 


OjOO  *  3J0 

40.oe;    X7 


4J2,  OOs 
6j8,  0^ 
5.7     0J26 


6.0  ♦O^l 
6-0  070 
7J0  0.70 
0^ 
0i« 


6j0 
7i) 
67 
6^ 
4^ 

6.3 

5i) 
7.0 
7.0 

4.7 
«.0 
3/) 
6.3 
7i) 

4J0 
6j2 
6  0 
6.0 
5.3 

5.7 
6.0 
7.0 
2.0 
6.3 


40.91 
0i>3 
Oi« 

OM 

♦0^ 
0^^ 

om 

0.9»i 
0.9CJ 

0.9U 
1.00 
1J)I 
li>l 

-1-1.01 
1.01 
1.02 
M4 
1J20 

4-1.21 
1.47 

1J>5 
llf6 
li>3 


5.3   4l£6 
5.7 

6.0 
6.0 


6J} 


1>*0 

|J53 

l.«2 
li» 

4^1  ifi 


♦11.7 
11j6 
1215 
IIJI 
11^ 

412.0 
11.9 
11.9 
11.9 
11.9 

4llvH 

11.4 
UJi 
lIJi 
11.7 

4ll.» 
11.8 
12J2 
I2J2 
123 

411.9 
113 
IIX) 
10^ 
10^ 

4  9JS 
7Jti 
7.7 
7-5 
7A 

*7A 


-  f  37S 

7  tU 

8  15.7 
0  194 
8  303 

-  8  iS^ 
6  374 
5  4SJ 

-  0  51i$ 
♦  6  10J2 


♦11  32^ 
13  453 

19  23JS 

17  14j6 

18  25J2 

♦19  34i> 
SO  15X) 

21  12.2 

20  55.4 

22  26.7 

424    6.9 

22  52.0 
24  59.6 

23  57.7 

23  47J2 

424  30.4 

24  4.4 
26 

13,4 
12.2 


24 

24 
24 


423  37>5 
23  47  7 

23  47.0 

24  1.6 
23  323 

423  44.1 
23  49.1 

25  15.9 

26  12^ 

27  6J2 

425  23.1 

27  64.1 

28  50j6 
28  313 

9£ 


♦27  354 

28  63 

29  43 
28  2M 
28  17.7 

♦29    4.7 


184 


II  553 
I9  2li6 

19  48j6 
4  12  244 

13  333 

13S03 

14  37J2 

•  15  96.7 

15  36i> 

16  49.7 

20  49.1 

•  3  49j6 
4  103 
4  I9j6 

16  503 

19  ISS 


21  544 
23  34.2 
23  3&2 

23  423 

23  44.0 

23  59.2 

T    0    li) 

0    43 

0  IIJ6 
0  363 

0  39.4 

1  43 
1  1&6 

1  203 
1  21.1 
1  463 
9  553 

13  374 

14  30.7 
8    8    93 

13  63 

14  104 
18  503 

23  533 
•  14  423 

15  493 

16  143 
16  5&7 

18    4J 


-0.8086  •AdSl 
,♦03076  0.4S56 
♦03B78  0.4856 
♦1J800  O.tfSe;   t:S37 

♦IJOQO  0.4454 1 ♦OJ2540 

I  ♦•3123  0-4848 

0.4845 

0.«S3 

0.4940 


♦  6  63 
-10  393 
-M  133 

♦  5533 

♦  7    03 

♦  7  16^ 

♦  8    23 

♦  8    43 

♦  8  13:7 

♦  9253 


♦10  S73 
♦II  593 
-10  32.4 

-  8  56.4 

-  8  544 

-8  484 
-8  473 

-  8  32.4 
-8  30.7 
-8  273 

-8  203 
-7  563 
-7  533 
-7  29.7 
-7  183 

-7  14J 
-7  133 
-6  483 

♦  I     1.1 

♦  4  33.7 

♦  5  243 

-  1  403 

♦  3    44 

♦  4    53 

♦  8334 

-10  373 

♦  3  323 

♦  4  353 

♦  5    03 

♦  5  36.7 

♦  6  443 


0.4940 
♦OJ7S4l!o'4939 
♦03241  0.4985 
♦0.1099  03099 
♦03341   03106 


♦03761 
-1.1810 
-13790 
♦03997 
♦03419 


♦04391 
^4816 
-O.160S 
♦03125 

-03747 
♦0.7816 
-1.1420 
♦0.1840 
♦03679 

-03576 
♦0.0272 
♦0.1651 
-03204 
♦03170 


03109 
03116 
03346 
03346 


03574 


03614 
♦03611 


403156 
403378 
403S90 
♦03794 

♦03923 
♦03088 
-03009 
-03464 
-13160 

♦03294 
-0.0500 
-0.7063 
-03357 
-0.7909 

♦03649 
♦0.1298 
-03772 
-0.1444 
-0a576 

-03013 


03405 
03480 
03484 
03486 
03630 

03657 
03671 
03647 
03709 
03709 

03709 
03709 
03711 
03711 
03712 

03714 
03720 
03723 
03725 
03728 

03728 
03728 
03732 
03422 
03862 

03872 
03030 
03064 
0.6070 

03098 

06120 
0.6152 
03153 
0.6151 
03151 

03161 


03477 

♦03475 
03468 
03194 
03197 
03179 

♦03118 
03003 
0.1995 
0.1994 
0J747 

♦0.1692 
0.1669 
0.1633 
0.1594 
0.1594 

♦0.15!«2 
0.1592 
0.1585 
0.1583 
0.1583 

♦O.1580 
0.1569 
0.1570 
0.1554 
0.1555 

♦0.1551 
0.1551 
0.1540 
0.1330 
0J229 

40.1203 
03659 
03496 
0.0455 
03293 

♦03114 

-03422 

03463 

03474 

03499 

-03543 


♦Si  -«9 
♦  2-90 
♦70  -  2 
♦«3  ♦  3 
^1    422 

4««^16 


♦80-9 


♦90   -71 

4901-4 
♦90   ♦  6 


♦W  ♦3, 
490:^ll 


-71 
490  Ul8 

♦471-34 


♦71 
♦18 


487 

♦  7 
490 


455 
467 


-II 


-41 
♦  1  : 


4^11  > 


♦46 
454 
♦43 
♦45 

♦89 
♦74 
^^ 
466 
♦90 

♦90 
487 
-  1 
♦12 
-17 

♦90 
♦41 
♦  4 


-  2 

♦90 
♦52 

-  8 
♦33 
♦35 

-16 


-19 
-  9 

-47 

-27 


♦  4 

-  2 

-  1 
-10 
♦14 

♦  7 

♦  3 

-65 
-54 
-63 

♦19 
-22 
-60 
-36 
-61 

431 

-11 
-61 

-SB 
-26 

-61 
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i                    ELEMENTS  FOR  THE  PREDICTION  OP  0000LTATI0N8. 

JANUARY. 

Thr  Stab's 

At  CoiuimcTioic  ni  S.  A. 

Linltiag 
Parallela. 

Kmm. 

Mag. 

Bad'na  froan 
iaP6.0. 

AMareni 
DedbatloB. 

Waahingtoa 
MaanTiae. 

Hoar  Angle       v* 

«* 

f' 

N. 

489 

8. 
41? 

A« 

Ai 

W.  Ti,  1656 

4l*85 

4<i;2 

4S^59.6 

d     h    n 
!•    0  513 

-10  453  4O.6O99 

0.6139 

-0.0786 

47  Geminoriim 

6.0 

1.87 

5.9 

97     1.8 

3  33.0 

-  8  iL4' 403485 

03131 

O.OHH) 

466-4 

53  Gvniinorum 

6J 

1.87 

6.6 

38    4.9 

6    93 

-  6  39.4-4)3319 

03197 

0.0!  «6 

-4-69 

59  Grniinorum 

6.9 

1.90 

6.1 

U7  60.5 

8  14.4 

-  3  493  -03901 

03110 

0.1041 

-  9   -69' 

1  Geminnriim 

4.0 

1.91 

6.1 

98    0.5 

8  39.7 

-  3  183  -1.1070 

03110 

0.1056 

-95  -69 

V  Geniinorum 

4.3  41.91 

44  J> 

♦97    7B 

19  903 

♦  0  19.9 

-0.6583 

0.6091 

-0.1180 

4  7   -60 

c  Ci(*niinnruin 

6.0     L88 

3M 

96    9.1 

15  1«U 

4  3    4.1    4O  0490 

06075 

0.1976 

447  -99 

«#■  Cuncri 

6.0 1    LH9 

UM 

95  40.8 

91  98.1 

4  8  56.9  -0.4470 

06036 

0.1479 

490   -50 

w*  Cancri 

6.3     LH8 

2.8 

95  99.7 

91  46.1 

♦  9  14.9 

-0.1957 

0.6034 

0.I4K1 

433  -:r7. 

ir*Cuncri 

5.7     UK) 

1 

9il 

95  49.5 

11    0  69.1 

-11  4L0 

-1.1970 

0.6010 

0.1679 

.95   -6.-.' 

A  Cancn 

5.7. 41^ 

4L7 

494  91.1 

4  453 

-  8    33 

-03016 

03980 

-0.1688 

498  -44 

trirancri 

6.0 

1.88 

1.3 

94  59.7 

7    3.4 

-  5  593 

-13190 

03964 

0.1753 

-33 ,  -6r. 

,     v^Canrri 

5JJ 

IJkfT 

IM 

94  99.6 

7  47.9 

-  5    9.4 

-0.9666 

03955 

0.1774 

-19  .66 

v*<'nticri 

6.0     lJi7 

1.0 

94  96.1 

8  53.8 

-  4    63  .LI060 

03947 

0.1803 

.99  -66 

w^C.nncri 

6.7     liJ7 

0.9 

94  96.5 

9  97.7 

-  3  34.7,-L9l90 

1 

03941 

0.1818 

-33-66 

y  Canfri 

4.3  4LBI 

4O.3 

491  50M 

13  953 

♦  0  143   403838 

03906 

-0.1993 

484   .  9 

tMi  Leonia 

7.7     IM 

.3.9 

15  43.9 

19  19  :<83 

4  5  173  -03197 

03615 

03597 

♦:i3   .50 

34  I.eonia 

6.3 

1.47 

3.7 

13  59.3 

la    1  93.4 

410  493  4O.1933 

03579 

0.9608 

451 ,  .3:i 

37  Leonia 

5,7 

1.46 

4.0 

14  15.0 

3  33.9 

-11     43   -03l!)3 

03551 

0.2635 

4  I  ! -76 

a  L«onia 

4.1 

I.IU 

5.4 

636.9 

14    8  40.6 

-  6  58.1    -13790 

0.5338 

03845 

-30   -^3 

1 

,  H^  Leonia 

6i> 

41.06 

-4.9 

♦  3  39.7 

10  47i) 

-  4  553  403448 

0.5396 

-038.59 

490 '  .0 

HO  Leonia 

6.5 

1.06 

M 

4  96.9 

10  59.9 

-  4  50.1    403691 

0.5396 

03859 

45H   -31 

H3  l^eonia 

6^ 

1.05 

4Jd 

3  35.0 

11  91.0 

-  4  993  403837 

0.5393 

03H59 

4IK)   4  8 

r  l«eonia 

5.r» 
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4.8 

3  96.0 

11  blM 

-  3  63.0 '  403879 

0.5319 

0J9H53 

490  1  4  8  . 

H9  J«conia 

6.9 

1.01 

bM 

3  38.6 

14  543 

-  0  56.7 

-0.0904 

03306 

03859 

440 

-4!» 

P  Virginia 

3.7 

4O.99 

^A 

♦  9  91.3 

99  37.4 

4  6  313  .1.0060 

03969 

-0.9H6I 

-  9 

-^b 

n.A.C.4l34 

6^1 

0.73 

4Ji 

-399.3 

1«  11  54.7 

-  4  36.5   4L0070 

0.5994 

0.9830 

4H7 

♦i» 

/  Virginia 

6.0 

0.60 

4.9 

5  15.3 

90  59.9 

4  4  103  40.3818 

03908 

03787 
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^  Virginia 

7.0 

0.56 

4.6 
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93  30.4 
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0.5904 
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4^ 
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0.5901 
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6.0 
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0.5901 
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0.5909 
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0.37 

4M 
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0.36 
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3  Hrorpii 
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OOOULTATIONS,  1895. 


ELEMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONS, 


JANUARY. 


The  Stab's 


Kftoie. 


43  Opiiiuchi 
3  Sagittnrii 
yi  SHgittarii 

B.  A.C.6I27 
f  Sagittarii 

r  Sagittarii 
B.A.C.66«i 
B.  A. C. 6666 

6  Capricorni 

t  Aquarii 
39  Aquarii 
4*i  Aquarii 
45  Aquarii 

64  Aquarii 

a  Aquarii 

58  Aquarii 

64  Aquarii 

65  Aquarii 

I  Aquarii 
7ti  Aquarii 

81  Aquarii 

82  Aquarii 
A*  Aquarii 

k*  Aquarii 
h*  Aquarii 
A^  Aquarii 
^  Aquarii 
96  Aquarii 

Lalande  47041 

60  Pigcium 

62  Piscium 

70  PisfJum 

e  Piscium 

100  Piscium 
IT  Piscium 
B.  A.C.490 
104  Piscium 


Bed*ns  from 

Mag. 

1885.0. 

Aa 

At 

-0.78 

-6:7 

4^ 

0.82 

7.5 

5-65 

0.87 

7.6 

5.1 

0.86 

7.8 

3.7 

0.89 

9.0 

3.6 

-0.90 

-  9.2 

5.9 

0.90 

9J> 

5.8 

0.90 

9.6 

2.8 

-0.70 

"   9.6 

4.4 

0.67 

9.0 

6.4 

0.65 

8.9 

5.8 

0.64 

8.7 

6.3 

0.64 

8.7 

7.0 

-0.63 

-  8.2 

5.1 

0.62 

8.1 

6.7 

0.61 

8.1 

6.9 

0.60 

7.6 

7.0 

0.59 

7.6 

3.6 

-0.57 

-  6.9 

6.4 

0.57 

6.8 

6.6 

0.55 

6.5 

6.4 

0.55 

6.4 

5.4 

0.53 

6.5 

7.4 

-0.53 

-65* 

7.0 

0.52 

6.6 

8.0 

0.52 

6.5 

4.1 

0.51 

5.9 

5.6 

0.50 

5.6 

7.1 

-0.39 

-  2.5 

6.2 

0.28 

♦  0.9 

6.0 

0.28 

1.1 

8.0 

0.21 

li) 

4.2 

0.21 

1.9 

6.8 

-0.09 

+  4.7 

5.7 

0.06 

4.7 

7.5 

0.06 

4.7 

75 

-0.05 

4  5.4 

Apparflot 
PfrflHnatiffn 

-rf    2!6 

27  47.5 
29  35.1 

28  28.2 

27  6.0 

-27  49.6 

28  4.3 
27  12.2 

NEW 

-16  36.4 
14  22.9 
14  42.7 
13  21.4 
13  49.9 


•II 
11 
11 
10 
10 

•  8 

7 
7 
7 
8 

-  8 
8 
8 
6 
5 


45.8 
13.0 
26.7 
34.6 
39.3 

8.4 
45.9 
37.6 

8.4 
15.7 

19.4 
30.3 
15.7 
37.0 
42.0 


-  0  51.8 
4-  6  10.1 

6  43.6 

7  22.5 
7  19.5 

^12  1.4 
11  36.4 
II  32.6 

^13  45.3 


▲t  CoBJUXcnoii  IX  B.  A. 


Washington 
Mean  Time. 


91 


99 


9 

20 

3 

5 

21 


m 
46.1 
18.7 
53.1 
14.9 
49.1 


93 


7  19.1 
15  15.9 
17  44.2 
MOON. 

96  13  28.7 
23  56.1 

97  3  11.4 

5  35.6 

6  47.9 


98 


II 
13 
13 
18 
20 

1 
2 
6 

7 
8 


3.0 

14.5 

48ij 

2.5 

8.0 

31.6 
37.8 

28.8 

7.9 

35.8 


8  4li2 

9  0.4 
9  45.3 

13  48.1 
16  40.7 

99  15  41.0 

30  18  22.0 

18  51.1 

31  2  24.8 
2  52.2 

19  48.5 

20  58.8 

21  16.3 

22  4.2 


Hoar  Angle 


h 
-II 

-  1 

4  6 
♦  7 

-  0 


m 
25.8 
15.8 

2.6 
21.6 
39.2 


4  8  31.0 

-  7  48.5 

-  5  25.2 

-11  47.4 

-  1  37.9 

*  1  32J2 
4-  3  52.2 

♦  5    2.5 

4  9  10.6 
411  18.5 
4ll  51.9 

-  8     1.3 

-  5  59.3 


+ 
+ 


0 
0 
4 
4 
6 


46 
•••6 
+  7 
4ll 

-  9 

-II 

-  9 

-  9 

-  1 

-  I 


44.4 

19.9 
4.8 

42.8 
8.3 

13.6 
32.3 
16.0 
12.3 

59.8 

36.0 
42.2 
13.8 
53.8 
26.1 


8  58.8 
7  50.6 
7  33.6 
6  47.1 


-0.1623 
-0.7573 
4-1.1660 
-«.05I3 
-1.0820 

40.3061 
41.^10 
40.5282 

-0.0334 
-0.1556 
40.9670 
40.0234 
40.8389 

-0.4443 
-0J>201 
-0.1295 
-0.a573 
40.5455 

-0i«)80 
-1.0360 
-0.2141 
-0.5870 
41.0280 

41.1260 
41.4030 
41.3250 
40.5371 
40.2709 

40.9620 
40.2777 
-0.2069 
41.0400 
41.2120 

40.3877 
41.1250 
41.2650 
-0.9215 


0.5531 
0A535 
0JV530 
0.5527 
0.5491 

0.5459 
0.5424 
0^12 

0.5025 
0.4972 
0.4960 
0.4945 
0.4944 

0.4926 
0.4918 
0.4915 
0.4900 
0.4893 

0.4879 
0.4876 
0.4863 
0.4863 
0.4862 

0.4861 
0.4861 
0.4860 
0.4851 
0.4845 

0.4844 
0.4907 
0.4908 
0.4939 
0.4942 

0.5042 
0.5048 
0  5049 
0.5058 


-0.0441 

-0.0163 

40.00:« 

0.0075 

0.0504 

40.0743 
0.0932 
0.0992 

40.2190 
0J2.305 
0J2337 
0.2358 
0.2371 

40.2408 
0.2427 
0.24:10 
0.2461 
0.2478 

40.2.^>13 
0.2520 
0.2540 
OJ2540 
0.2551 

40.255:^ 
0J2555 
0.2558 
0.2575 
0.2589 

40iJ6;« 
0.2602 
0.2601 
0.2567 
0i2565 

40.2458 
0.2448 
0.2446 

40.2440 


LimHiBg 
Parallels. 


N. 


I 


4l0  -54 
-24  -90 
460  4S4 


4l2 
-42 

437 
462 
452 

436 
4:11 
475 

4^1 

476 
4I8 

4l5 

435 
439 
473 

-  4 

-13 
4.'W 
4l3 

4«2 


-47 

-90 

-27 
444 
-14 

-46 
-53 

4  ^ 

-43 

0 

-70 
-7b 
-51 
-47 
-16 

-iH) 
«1K) 
-56 
-r*l 
411 


482   4IH 

4ttl  .4^7 

4^2 , 4:1.1 
475. -17 

458|-3f» 

4  6  !  -J^9 
^)  I  -2it 
434  I  -.Vi 

4iM)'4i:i 
490   +26 


467 
490 
490 
-  5 


-21 
421 
434 
-76 


FEBRUARY, 


26  Arietis 

27  Arietis 
B.A.C.782 

^  Arietis 
47  Arietis 

B.  A.C.920 

e  Arietis 
66  Arietis 
7  Tnuri 
9  Tauri 

11  Tuuri 

fPleiadum 
Tauri 

18  Tauri 

19  Tauri 

20  Tauri 


6.0 

4O.2O 

4  8.9 

6.3  0.22 

8.2 

7.0 

0.23 

8.7 

6.0 

0.28 

9.3 

6.0 

0.37 

9.8 

7.0 

40.38 

4IO.2 

4.3 

0.38 

10.1 

6.0 

0.57 

10.6 

6.0 

0.61 

11.6 

7.0 

0.64 

11.2 

6.7 

4O.66 

4I2.O 

6.3 

0.69 

11.7 

4.3 

0.69 

11.6 

6.3 

0.69 

11.9 

5.0 

0.69 

11.8 

6.0 

40.69 

4II.7 

4l9  2:^4 

17  14.5 

18  25.1 

19  3:19 

20  14.9 

421   12.1 

20  55.3 
22  26.7 
24    6.9 

22  52.0 

424  59.6 
2:J  57.7 

23  47.2 

24  30.8 
24    8.4 

424    2.6 


i  23  23.3 
23  42.8 

9    0  58.7 

5    5.4 

12  18.9 


3 


12  40.5 

12  49.8 

1  45.3 

4  18.5 

5  24.4 


6 

8 
8 
8 
8 


59.3 
42.4 
44.5 
60.9 
52.5 


9    8.2 


4 
4 


4 
4 
4 
4 
4 


6  1.0 

-1.0400 

0.5262 

40J2158 

5  51.8 

41.2750 

0.5265 

0.2156 

4  38.3 

40.2f»85 

0.5277 

o.2i:w 

0  39.6 

-0.0476 

0.5315 

01i079 

6  19.3 

40.6892 

0.5387 

0.1961 

6  40.2 

-0.2437 

0.5:^93 

40.1^4 

6  49.2 

4O.O8O6 

0.5395 

o.ia^i 

4  42.2 

40.8674 

0.5530 

0.1705 

2  14.5 

-0.4616 

0.5552 

0.1652 

1  11.0 

4I.OI8O 

0.5568 

0.1629 

0  20.4 

-0.9391 

0.5584 

4O.I593 

1  59.7 

40.40:<2 

0.5604 

0.1553 

2  1.8 

4O.5902 

0.5604 

0.1553 

2  8.0 

-0.1471 

0.5604 

0.1551 

2  9^ 

40.2440 

0.5604 

0.1551 

2  24.6 

40.3841 

0.5607 

40.1545 

-14 
490 


-71 

440 


462   -21 
442 !  -37 


490 

431 

449 

4W 
4l9 
490 

-10 
470 
485 
4:«i 
459 

468 


4  2 

-46 
-21» 
4ir> 
-54 
426 

-65 

-  8 
4  2 

-:U) 

-16 

-  9 
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ELEMENTS  FOE  THE  PREDICTION  OP  OCCULTATIONS. 

FEBRUARir. 

Th«  Stab's 

At  CouuHCTioir  in  R.  ▲. 

IJmltlaf 
ParaJleU. 

Kmd«. 

Mag. 
7.0 

Bed*na  front 
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05054   40.2443 

4  2 

-61 

MARCH. 

26  Arietis 

6.0 

-0.18 

4  7.1 

4l9  23.4 

1    5  39.5 

4  1  52.6 

-0.92)5 

0..52:)6 

40.2150 

-  6 

-71 

HA.  0.782 

7.0 

0.16 

6.9 

18  25.1 

7    6.1 

4  3  16.6 

40.4258 

0.52:^6 

0.2128 

♦7(1 

>I4 

fi  Acietis* 

6.0 

o.n 

7.6 

19  33.9 

11   16.2 

4  7  18.7 

40.0747 

0.528:< 

0.2(N)6 

449 

1 

-31 

47  Arietis 

6.0 

0.03 

8.3 

20  14.9 

18  36.9 

-  9  35.1 

40.8255 

0.5:M7 

0.1945 

4JK) 

4lO 

B.  A.  0.920 

7.0 

0.03 

8.6 

21   12.1 

18  58.8 

-  9  14.0 

-0.1226 

0.5348 

0.1940 

438 

-;<D 

e  Arietia 

4.3 

-0.03 

4  8.5 

420  65.3 

19    8.3 

-  9    4.8 

40.2055 

0.5351 

40.1 9:«> 

456 

-23 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONa 

HABCH. 

Tbb  Stab*! 

At  OowDVonoii  ni  X.  ▲• 

LialftlBg 
PanUelal 

'H^m^. 

Mag. 

Bad*Ba  froai 
1890.0. 

Apparent 
DedfaiatloB. 

WaahtegtOB 
MeaaAaa. 

HaarAa^ 

Y 

t^ 

f 

N. 

8. 

493 

/km 

Al 

66  Arietif 

6.0 

40*14 

4^:7 

499*9^7 

^    k   a 
9    8  19.3 

h    a 
4  3  39.3 

40.9819 

0.6469 

40.1688 

49S 

7  Tauri 

6.0 

0.18 

10.4 

94    6JI 

10  65.9 

4  6  10.4 

-0.3479 

0.64!I3 

0.1639 

495 

-47 

9  Tauri 

7.0 

0.19 

10.1 

99  59.0 

19    3.5 

4  7  156 

41.1500 

0.6496 

0.1609 

490 

436 

11  Tnun 

67 

0.93 

10.9 

94  59.6 

13  40.6 

4  8  4UM 

-0i»l8 

0.6591 

0.1574 

-  9 

-65 

g  Plviadum 

6.3 

0.95 

10.6 

Zi  57.7 

15  96.4 

4l0  31.9 

4O.5977 

0.6634 

0.1534 

48O 

-  9 

17  T.uri 

4.3 

40i{5 

410.6 

493  47.9 

16  98.4 

4lO  33.9 

40.7171 

05534 

40.1534 

490 

49 

18  ThuH 

6.3 

0.96 

10.8 

94  30.8 

15  35.0 

4lO  39.6 

-0.0998 

0Ji537 

0.1531 

443 

-30 

19  Tauri 

5.0 

0.96 

10.7 

94    8.4 

16  36.6 

4lO  41.1 

40.3664 

05537 

0.1531 

467 

-  9 

90  Tauri 

5.0 

OMfi 

10.7 

94    9.6 

15  59.7 

4lO  56.6 

40.6084 

0.5538 

0.1596 

478-  9  1 

VI  Tauri 

7.0 

0.96 

10.8 

94  13.8 

15  biJb 

4lO  68.4 

40.3173 

05538 

0.1595 

464 

-19 

^  Tauri 

7.0 

40.96 

410.7 

494  19.9 

15  58.3 

411     9.0 

40.3541 

05543 

40.1594 

466 

-10 

)»  Tauri 

4.7 

0.96 

10.5 

93  37.6 

16    6.0 

4i  1     9.4 

40.9831 

05543 

0.1519 

490 

495 

94  Tauri 

K.O 

0.97 

10.6 

93  47.7 

16  39.3 

4ll  34.8 

40.8710 

05546 

0.151 1 

490 

4I8 

f  Tauri 

3.0 

0.97 

10.6 

93  47.0 

16  35.7 

4ll  38.1 

40J^21 

05546 

0.1507 

490 

4l9 

B.A.C.117I 

7iJ 

0.98 

10.7 

94     1.6 

17     1.7 

-11  56.8 

40.7006 

05547 

0.1499 

490 

4  8 

26  Tauri 

7.0 

4098 

410.5 

493  39.3 

17  13.6 

-11  45.4 

41.9440 

05551 

4O.I494 

490 

447 

97  Tauri 

4.0 

0.98 

10.6 

93  44.1 

17  19.0 

-11  40.9 

41.0510 

05559 

0.1499 

490 

430 

98  Taun 

6.9 

0.98 

10.6 

93  49.1 

17  19.6 

-11  39.7 

40.9634 

05559 

0.1499 

490;494 

B.  AC.  1199 

6.0 

0.98 

ll.l 

95  15.9 

17  46.8 

-11  13.4 

-0.4887 

05556 

0.1481 

4I8  -54 

f  Tauri 

6.0 

0.49 

11.7 

96  19.6 

S    9  46i) 

-  9  63.3 

-0.9893 

05639 

0.1974 

499 

-40 

f  Tauri 

5.3 

40.49 

419.0 

497    6.9 

6  91.3 

4  0  633 

-0.7374 

05667 

40.1174 

43 

-69 

X  '^'•Q" 

6.7 

OJ^l 

11.5 

95  93.1 

7  18.1 

4  1  48.0 

41.1650 

05675 

0.1149 

490   443 

B.A.C.M44 

6.7 

0.65 

19.6 

98  94.9 

14  51.0 

4  9    3.5 

-1.1980 

05736 

0.0943 

-36-69 

W.  IT,  1491 

6i) 

om 

19.9 

97  64.1 

4    9    6.9 

-  4    7.8 

40iil67 

05890 

05616 

458 

-  8 

99  Auriga 

7.0 

0if7 

19.3 

98  60.6 

►     7  93.3 

4  0  56.6 

-0.4715 

05859 

0.0453 

418 

-44 

fi  Tauri 

9.0 

40.99 

419.9 

498  31.3 

8  31.0 

4  9    1.5 

-0.0891 

05860 

40.0418 

439 

-99 

B.A.C.1779 

6.3 

1.19 

19.1 

99    9.5 

13  '30.0 

4  6  48.4 

-0.5741 

05884 

0.0960 

4l9 

-49 

136  Tauri 

5.3 

1.91 

11.3 

97  35.4 

18  59il 

411  67.4 

41.1970 

05998 

40.0087 

490 

449 

49  Auriga 

5.7 

1.50 

10.1 

98    6.4 

«  10  37.4 

4  3    3.3 

40.3191 

05^1 

-05434 

464 

-  1 

63  AurigB 

6.0 

1.54 

10.9 

99    4.6 

II  47 Jti 

4  4  10.8 

-0.7158 

05963 

0.0479 

4  3 

-60 

54  Anri^B 

95  GennnoruRi 

64) 

41.54 

4  9.9 

498  91.5 

19  14.8 

4  4  36.7 

-0.0101 

0.5951 

-0.0487 

444 

-18 

6.5 

1.55 

9.8 

98  17.8 

19  55il 

4  5    5.4 

40.0185 

0.5955 

0.0511 

446,-17 

98  Cieroinorum 

6.0 

1.59 

9.9 

99    4M 

14  10.9 

46  97.9 

-0Jfil99 

05954 

o.OiV»:« 

-5,-61 

W.  vi,  1656 

8.9 

1.67 

8.4 

96  59.5 

91  91.7 

-10  39.3 

40.7856 

05954 

0.07H9 

490   490 

47  Geminorum 

6.0 

1.79 

HA 

97     IM 

•    0  IIJ» 

-7  56.3 

40.5079 

05951 

0.0889 

479 

4  4 

53  Cieminorum 

6.3 

41.74 

4  7.7 

498    4.9 

1  53.7 

-  6  18.7 

-0.7034 

05947 

-0.0938 

4  4 

-61 

51)  U«minoruin 

6J> 

IMl 

7.6 

97  50.5 

6    8.1 

-  3  19.4 

-0.7809 

0.5!MO 

0.1049 

0 

-69 

1  Geminoruoi 

4.0 

\Jg2 

7.8 

98    0.5 

5  34.8 

-  9  46JJ 

-OiH)47 

o.5mo 

0.1056 

-15-69 

V  Geminorum 

4.3 

1.85 

6.6 

97    7.8 

9  96  3 

4  0  55.3 

-0.5441 

05i»39 

0  1179 

4i4    -54 

c  Geminorum 

6.0 

1.89 

5.8 

96    9.1 

19  33.7 

4  3  b4J6 

40.1683 

0.5991 

0.1975 

454,-16] 

^  Geminorum 

5.0 

41-96 

4  5.6 

497    9.3 

16    6.8 

4  7  19.0 

-1.3050 

0.5907 

-0.1384 

-58-63, 

tt*  Cfincri 

6.0 

1.98 

4.8 

95  40.9 

18  58.5 

4IO    3.7 

-0.35HH 

0.5895 

0.1469 

495   -461 

ii>  Caneri 

6.3 

1.97 

4.8 

95  99.8 

19  17.3 

4IO  9lii 

-0.1047 

0.5895 

0.1478 

439 

-39' 

iiiCancri 

5.7 

9.03 

4.3 

95  49.6 

99  38.0 

-10  95.7 

-1.0680 

0.5880 

0.|.'»76 

-19 

-64 

X  Caneri 

6.7 

9.05 

3.3 

94  91.9 

7    9  33.0 

-6  40jil 

.0JI3I8 

0.5869 

0.1686 

439 

-^> 

V*  Caneri 

6.0 

49.08 

4  3.0 

494  59.7 

4  65.4 

-  4  93.5 

-1.1600 

0.5851 

-0.1759 

-97  -6r, 

V*  Caneri 

5.8 

9.09 

9.8 

94  99.6 

5  41.4 

-  3  39.4 

-0.9198 

0.^845 

0.1779 

-  8'-66 

v^Cnneri 

6.0 

9.10 

9.7 

94  96.1 

6  49.4 

-  9  34.1 

-1.05HU 

05841 

0.1809 

418' -66 

«*  Caneri 

5.7 

9.10 

9.5 

94  96.5 

7  94.4 

-  9    0£ 

-1.1700 

0.5835 

0.1818 

-98   -66 

y  Caneri 

4.3 

9.10 

4  1.1 

91  bOM 

11  99JI 

4  1  64.7 

40  6387 

05813 

0.1994 

490  4  1 

8  Leonii 

5.7 

49.16 

-  3.6 

4l6  64.4 

9    0  15.3 

-  1     9.8 

40  7679 

05679 

-0J9408 

490*4  3 

S6  Ltonia 

7.7 

9.19 

5.9 

15  43.9 

18    6.5 

4  7  91  6 

-0.9686 

0..%94 

0.9r4>3 

430   -69 

34  l.eonia 

6.3 

9.18 

6.9 

13  59.3 

93  49.9 

-1 1     7.6 

40.0557 

0  56m 

0.9664 

447   -37, 

37  Ltonii 

5.7 

9.90 

6.5 

14  15.0 

•    1  69.5 

-  9    9.7 

-0.8906 

05576 

0.9678 

-4-76 

X  Leonia 

4.8 

9.19 

10.0 

7  64.0 

93  14.0 

4II  96.7 

-0A893 

05470 

0.98Qb 

4l4   -78 

1 

\Si  l,«onia 

6i) 

49.07 

-11.9 

4  3  69.6 

!•    8  30.4 

-  3  36.0 

40.6697 

0.5434 

-OiHWS 

488-10 

1 

426 


OCCULTATIONS,  1895. 


ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

MARCH. 

Tiia  Stak'8 

▲t  CoMJtn!cnoM  or  S.  A. 

LtmftiBg 
PlaraltoU. 

K»me. 

Mag. 
6.5 

Bed'na  from 
1895.0. 

Apparent 
DocliuatioD. 

WaahinKt4>ii 
Mean  Time. 

Hour  Angle 
H 

T 

*> 

f' 

N. 

S. 
-39 

A. 

Ai 

HO  Leonif 

♦2".08 

-11.2 

♦  4**  26.1 

d     h    m 
lO    8  :U}M 

h    m 
-  3  31.3 

+0.0936 

0.5434 

-0.2935 

e 

+49 

83  Leonie 

6Ji 

2.06 

11.3 

3  34.9 

9    2.8 

-  3    4.6  ♦0.7997 

0.5431 

0iS«36 

+90 

.  3 

r  Leonia 

5.3 

2.06 

11.4 

3  25.9 

9  32.1 

-  2  36.3   +0.8^4 

0.5429 

0i»37 

+90 

-  3 

89  Leonif 

6.2 

2.06 

11.8 

3  :W.4 

12  27.5 

♦  0  13.0 

-0.2612 

0.5420 

OiKM5 

+31 

-58 

P  Virginif 

3.7 

2.04 

12.5 

♦  2  21.2 

19  51.3 

♦  7  21.9 

-1.1770 

0.5401 

0J2955 

-21 

-«5 

B.A.C.4I34 

6.3 

♦1.95 

-13.3 

-  3  22.4 

it    8  30.2 

-  4  24,8 

+0.7643 

0J>380 

-0J2!I34 

+«o 

-6 

/  Virginia 

6.0 

1.90 

13.8 

5  15.4 

17     5.4 

♦  3  53.2   ♦0.1378 

05374 

0.2891 

+51 

-37 

28  Virginia 

7.0 

1.87 

13.7 

6  55.6 

19  28.1 

♦  6  11.2  ♦1.1170 

0.5374 

0J«76 

+«3 

+16 

g  Virginia 

5.9 

1.82 

14.0 

10  10.9 

19    7  24.0 

-  6  16.8 

+1.0020 

0.5378 

0J2777 

+ao 

+  9 

B.  AC.  4394 

6.0 

1.83 

14.3 

8  25.5 

7  42.6 

-  5  58.8 

-0.8467 

0.5378 

0.2774 

-  2 

-90 

50  Virginia 

6.3 

+1.82 

-14.1 

-  9  46.3 

8  15.6 

-  5  26.9 

+0.3531 

0.6379 

-Oims 

+61 

-26 

56  Viminia 

7.0 

1.81 

14.3 

9  49.0 

10  33.3 

-  3  13.8 

-0.2:i29 

0.5360 

0J2745 

+30 

-57 

58  Virginia 

7.0 

1.80 

14.3 

9  51K8 

11  47.9 

-  2     1.8 

-0.3923 

0.5380 

0.2732 

+22 

-67 

62  Virginia 

7.0 

1.79 

14.1 

10  45.4 

13    6.9 

-  0  25.3 

+0.0117 

0.5384 

0.2717 

+42 

-44 

C7 

a  Virginia 

1.5 

1.78 

14.2 

10  37.0 

15  20.0 

♦  1  23.2 

-0.7276 

0.5388 

eii690 

+  4 

-90 

i  Virginia 

5.7 

♦1.78 

-14.0 

-12     9.9 

16     1.9 

♦  2    3.7 

+0.6451 

0.5388 

-0^2682 

+77 

-11 

B.A.C.4700 

5.6 

1.68 

13.9 

15  48.6 

13  12     1.3 

-  2  37.5 

-0.7474 

0.5430 

0.2394 

0 

-90 

B.  A.C.4722 

5.8 

1.67 

13.5 

17  42.8 

14     3.1 

-  0  39.9 

+0.7129 

05438 

0.2:i6O 

+72 

-  6 

B.A.C.4923 

7.3 

1.56 

12.8 

20  566 

14    8  :16.2 

-  6  45.4 

-0.0  ira 

0.5486 

OJ2006 

+32 

-46 

42  LibrflB 

5.7 

1.44 

11.7 

23  29.1 

Id    3  16.1 

♦11  45.4 

-0.7293 

0.5542 

0.1584 

-  9 

-91) 

B.  A.C.5197 

6.0 

♦1.42 

-11.4 

-24  23.4 

5  58.3 

-10  28.2 

-0.1489 

0.5544 

-0.1525 

+21 

-5:) 

b  SJcorpii 

5.3 

1.41 

11.0 

25  26.1 

7  49.9 

-  8  21.3 

+0.6210 

0.5.551 

0.1472 

+61    -10 

A«Scorpii 

5.2 

1.40 

11.1 

25     1.0 

8  58.2 

-  7  15.4 

+0.0140 

0.5.551 

0.1445 

+28   -44 

B.A.C.5253 

5.8 

1.40 

11.4 

24   13.4 

•9    6.4 

-  7    7.7 

-0.8409 

0.5552 

0.1441 

-17   -90 

B.A.C.5255 

6.0 

1.40 

11.1 

25    6.1 

9  13.5 

-  7    0.7 

+0.06  J8 

0.5554 

0.1437 

+31    -40 

3  idcorpii 

6.7 

♦1.40 

-11.1 

-24  56.1 

9  25.2 

-  6  49.5 

-0.1370 

0.5554 

-0.1432 

+20   -5*2 

4  Scorpii 

6.3 

1.39 

10.8 

25  57.6 

9  45.9 

-  6  29.5 

+0.8937 

0.5555 

0.1424 

+64    +  7 

IT  Scorpii 

3.4 

1.38 

10.8 

25  48.9 

11   11.9 

-  5    6.6 

+0.5419 

0.5556 

0.i:«9 

+56   -N 

B.  AC.  5314 

5.7 

1.37 

18.8 

25  34.5 

13    7.6 

-  3  15.0 

+0.0246 

0J)560 

0.1340 

+27    -43 

B.  AC  5347 

6.0 

1.36 

10.7 

26    2.8 

15    9.0 

-  1   18.0 

+0ii573 

0.5565 

0.1288 

+39   -3*) 

1 

a  Scorpii 

3.4 

♦  1.31 

-10.7 

-25  20.6 

20  44.0 

♦  4    4.8 

-1.16,90 

0.5573 

-0.1142 

-43 

-90 

1 

a  Scorpii 

1.4 

1.29 

10.4 

26  12.1 

!•    0  12.5 

♦  7  25.6 

-0.6381 

0.5580 

0.1052 

-  9 

-90 

r  Scorpii 

3.2 

1.27 

9.6 

28     0.1 

2  55.2 

+10    2.5 

+1.0010 

0.5581 

0.0980 

+62 

+16 

43  Ophiuchi 

5.8 

1.11 

8.8 

28    2.6 

23    2.1 

+  5  25.2 

-0.37:i6 

0.5580 

0.0431 

-  1 

-6r! 

3  Sagittarii 

4-6 

101 

8.3 

27  47.5 

17    9  20.3 

.  8  38.1 

-0.9475 

0.5560 

-0.0148 

-36 

-90 

yi  Sagittarii 

5^.5 

♦O.I»5 

-  7.4 

-29  35.1 

16  46.6 

-  1  28.8 

+0.9642 

0.5549 

+0.0053 

+60 

+14 

B  A.C.6I27    • 

5.1 

0.94 

7.7 

28  28.2 

18    7.1 

"  0  11.2 

-0.2412 

0.5544 

0.0089 

+  3  t  -59 

A  Sagittarii 

3.7 

0.77 

7.4 

27     6.0 

18  10  2!K7 

-  8  23.7 

-1.2380 

0.5482 

0.0520 

-56   -90 

T  Sagittnrii 

3.6 

0.69 

6.6 

27  49.5 

19  56.1 

+  0  43.0 

+0.1575 

0.5441 

0.07.-I6 

+29   -35 

B.  A.C.t)628 

5.9 

0.62 

6.1 

28    4.2 

!•    3  51.3 

+  8  21.9 

+1.1050 

0.5400 

0.0946 

+62   +25 

B.A.C.6666 

5.H 

♦0.60 

-6.2 

-27  12.1 

6  19.3 

+10  44.9 

+0.3877 

0.5388 

+0.1003 

+44 

-2:< 

a  Sagittarii 

5.1 

0.48 

5.8 

26  34.7 

18  21.7 

-  1  36.7 

+i.or3o 

0J>:419 

0.1270 

+63 

+21 

A  Sagittarii 

5.3 

0.47 

5.8 

26  28.9 

19  50.2 

-  0  11. 1 

+1.1550 

0.5308 

0.1301 

+64 

+29 

B.  AC.  7049 

6.5 

0.33 

6.0 

22  44.5 

90  10  34.2 

-  9  55.6 

-0.8500 

0.5224 

0.1593 

-15 

-90. 

17  Capricorn! 

6.0 

0.27 

5.9 

21  53.8 

18  47.0 

-  1  58.1 

-0.4198 

0.5174 

0.1740 

• 

+11 

-70 

ij  Capricorn  i 

5.1 

♦0.19 

-  5.9 

-20  16.3 

ill    3  58.3 

+  6  56.4 

-^.5531 

0.5122 

+0.1891 

+  6 

-81 

B.  AC.  7325 

69 

0.18 

5.7 

20  36  1 

5    8.6 

+  8    4.5 

+0.0370 

0.5117 

0.1909 

+36 

-42 

X  Capricorn! 
26  Capricorn! 

5.4 

0.19 

5.4 

21  37.0 

6    4.4 

+  8  58.7 

+1.:U20 

0.5112 

0.1924 

+68   +50  1 

7.0 

0.18 

5.6 

20  37.2 

6  26.7 

+  9  20.3 

+0.3072 

0.51 10 

0.1930 

+50 

-28 

27  Capricorn! 

6.5 

0.18 

5.5 

20  58.8 

6  35.0 

+  9  28.4 

+0.7345 

0.5107 

0.1932 

+68 

-  5 

30  Capricorn! 

5.5 

♦0  13 

-  6.0 

-18  25.6 

10  56.8 

-10  17.7 

-1.2440 

0.5084 

+0.1996 

-38 

-90 

y  Capricorn! 

3.7  1    0.04 

5.7 

17     8.3 

22  30.5 

+  0  55.7 

-OJ^IO 

0.5029 

0J2I.55 

♦2:1 

-60 

B.  AC.  7558 

8.0      O.O'.i 

5.7 

16  27.2 

99    0  45.8 

♦  3    7.2 

.0.543$> 

0.5018 

0J2183 

♦10 

-79 

6  Capricorn! 

2.8   40.02 

>      5.6 

16  36.3 

2  11.8 

♦  4  30.8 

-0.0610 

0.5012 

0J»00 

+34 

-48 

I  Aquarii 

4.4  1  -0.05 

5.3 

14  22.8 

12  39.0 

-  9  19.9 

-0.1663 

0.4965 

0ii3l7 

+31 

-54 

39  Aquarii 

6.4 

-0.07 

-  5.1 

-14  42.7 

15  54.0 

-  6  10.4   +0.9610 

0.4955 

+0.2353 

+75 

+  8 

1 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOCULTATIONS. 

MABCH. 

- 

' 

Tbb  Stae's 

At  Coxjuvcnox  u  B.  A. 

UmtUiiK 
Parallela. 

Name. 

Mi«. 

Bed'na  from 
IW6.0. 

▲ppareat 
DMlkaOoo. 

Waabinctoo 
HeaaTiae. 

HovAagla 
H 

Y 

if 

f 

N. 

8. 

A« 

a 

-ll  21.4 

d    h    n 

h    B 

• 

o 

0 

4*2  Aqaarii 

5.8 

-0.09 

-5.2 

SM  18  18.1 

-  3  50.3  ♦0.0240 

0.4944 

♦05376 

♦41 

-43 

45  Aqaarii 

6.3 

0.09 

5.0 

13  49.9 

19  30.1 

-  2  40.3  ♦0J»66 

0.4941 

0i»86 

♦76       0 

54  Aquarii 

7.0 

0.12 

5.1 

11  45.8 

23  44.4 

♦  1  27.0 

-0.4338 

0.4930 

05425 

♦  19-70 

1     a  Aqaarii 

5.1 

0.14 

5.0 

11    13.0 

9S    1  56.6 

♦  3  34.4 

-0.5094 

0.4920 

05443 

♦16 ,  -76 

5tf  Aqaarii 

6.7 

0.14 

4.9 

11  26.7 

2  29.7 

♦  4     7.7 

-0.1162 

0.4919 

05448 

♦35-51 

MBRctJiiy 

-10  44.6 

4  43.0 

♦  6  17.3 

-0.3487 

0.4479 

♦0.2370 

♦26,-66 

64  Aquarii 

6.9 

-0.17 

-  4.9 

10  34.6 

6  42.2 

♦  8  13.3 

-0.0387 

0.4908 

05482 

♦40   -17 

I  65  Aqaarii 

7.0 

0.17 

4.8 

10  39.3 

8  47.1 

♦10  14.7 

♦0.5641 

0.4905 

05503 

♦74  '  -16 

;i   Aquarii 

3.6 

0J22 

AA 

8    8.4 

14    9.1 

-  8  32.0 

-0.8638 

0.4894 

05525 

-  2 '  -IK) 

7b  Aquarii 

6.4 

0.22 

4.8 

7  45.9 

15  UJ6 

-  7  28.1 

-1.0020 

0.4891 

05541 

-11 

-90 

81   Aquarii 

6.6 

-OiM 

-4.5 

-  7  37.6 

19    4i2 

-  3  44.9 

-0.1767 

0.4885 

♦0.2565 

♦34 

-54 

82  Aquarii 

6.4 

0.24 

4Ji 

7    8.4 

19  42.9 

-  3    7.3 

-0.5501 

0.4883 

0.2568 

♦15 

-78: 

A*  Aquarii 

5.4 

OiM 

4.3 

7  16.7 

21    10.2 

-  1  42.3  ♦I. 0640 

0.4883 

0.V577 

♦82   ♦IS 

k^  Aquarii 

7.4 

0.24 

4.3 

8  19.4 

21   16.6 

-  1  37.01  ♦1.1550 

0.4881 

0.2577 

♦82  I  ^20 

A' Aqaarii 

7.0 

0.23 

4il 

8  30.3 

21  34.6 

-  1   18.6  ♦I. 4360 

0.4881 

05578 

+81    +67 

A^  Aquarii 

8.0 

-0.24 

-  4il 

-  8  15.7 

22  19.2 

-  0  35.1    ♦1.3590 

0.4879  ♦05582 

♦82  +39 

A  Aqiinrii 
9o  Aquarii 

4.1 

0.27 

4.1 

6  37.0 

94    2  20.0 

♦  3  19.2  ♦0,6861 

0.4«75 

0.2602 

♦78 

-16 

5.6 

0J29 

-4.0 

-  5  42.0 

5  11.1 

♦  6    5.7 

♦0.3196 

0.4873 

05615 

♦61 

-28 

NEW 

MOON. 

100  Fiicium 

6.8 

-0.49 

♦  1.8 

♦12    1.3 

97    7  31.2 

♦  6  22.6 

♦0.4998 

0.5076 

♦05479 

♦76 

-16 

n  Pifrium 

6.7 

0.48 

2.1 

II  36.3 

8  41.1 

♦  7  30.5 

♦1.2330 

0X>086     0.2469 

♦90 

♦w 

B.A  C.490 

7.6 

0.48 

2.1 

11  32.5 

8  58.5 

♦  7  47.4 

♦1.3710 

0.50861   0.2467 

♦90   +47   1 

104  Fiacium 

7.6 

0.60 

2.4 

13  46.2 

9  46.2 

♦  8  33.7 

-0.8175 

0.5091  ,    0J3460 

♦  1 

-76 

26  Arietia 

6.0 

0.42 

6.0 

19  23.4 

98  II   UJA 

♦  9  15J2 

-0^417 

0.5270     0.2161 

-  8 

-71 

B.  AC.  782 

6.3 

-0.40 

♦  5.9 

♦18  26.1 

12  40.7 

♦10  3H.5 

♦0.4039 

0.6281    ^0:2139 

♦69   -16 

fi  Arivtia 

6.0 

0.38 

6.0 

19  33.9 

16  49J2 

-  9  21.0 

♦0.0533 

0.6316;    0.2076 

♦48 

-32 

47  Arietia 

6.0 

0.32 

6.7 

20  14.9 

9«    0    7.3 

-  2  17.4 

♦0.7956 

0.6373     0.1953 

♦90 

♦  w 

B.A  C.9SiO 

7.0 

0.33 

6.9 

21   12.1 

0  29.1 

-  1  56.3 

-0.1471 

0.5378 

0.1947 

♦36 

-40 

e  Ari«tia 

4.3 

0.33 

6.9 

20  66.3 

0  38.6 

-  1  47.1 

♦0.1825 

0.5378 

0.1944 

♦56 

.24 

66  Arietia 

6.0 

-0.20 

♦  8.2 

♦22  26.6 

13  47.2 

♦10  53.6 

♦0.9690 

0.5487 

♦0.16!  K) 

♦!K)   421 

7  Tauri 

6.0 

0.19 

8.7 

'     24    6.8 

16  23.7 

-10  34.4 

-0.3734 

0.5609 

o.i6:u 

♦24  .  -49 

9  Tauri 

7.0 

0.16 

8.6 

'      22  61.9 

17  31.2 

-  9  29.3 

♦1.1280   0.5517 

0.161 1 

♦1M> ;  ♦.16 

n  Tauri 

6.7 

0.16 

9.2 

1      24  69.6 

19     8.3 

-  7  56.7 

-0.8684  . 0.5629 

0.1674 

-  4  '  -65 

1    g  Pleinduin 

6.3 

0.12 

9.1 

23  67.6 

20  54.1 

-  6  13.7 

♦0.5027 

0.5546     0.1635 

♦78   -  3 

1 

17  Tnuri 

4.3 

-0.12 

♦  9.0 

♦23  47.1 

20  56.2 

-  6  11.6  ♦0.6924 

0.6546  ♦0.1635 

♦90   ♦  7  . 

IH  Tnuri 

6.3 

0.12 

9.2 

24  30.7 

21     3.1 

-  6    4.9 :  -0.0562 

0.5547 

0.1631 

♦41    -31 

19  Tnuri 

5.0 

0.12 

9.1 

24     8.3 

21     4.4 

-  6    3.7   ^0.34 10 

0.6547 

0.1531 

♦661-11 

20  Tauri 

5.0 

O.li 

9.1 

24    2.6 

21  20.6 

-  5  48.2 '  ♦0.4852 

0.5649 

0.1526 

♦76 '  -  4 ; 

21  Tauri 

7.0 

0.12 

9.2 

24  13.7 

21  22.4 

-  5  46.4 

♦0i(9l8 

0.5549 

0.1524 

♦62   -13 

22  Tauri 

7.0 

-O.VZ 

♦  9.2 

♦24  12.1 

21  26.2 

-  5  42.7 

♦0.3286 

0  5549  ♦0.1522 

♦66   -12 

23  Tauri 

4.7 

0.11 

9.0 

23  37.4 

21  33.9 

-  5  35.3 

♦03579 

0.6549     0.1620 

♦90   +23 

24  Tauri 

8.0 

0.10 

9.1 

23  47.6 

22    0.2 

-  5    9.9 

♦0.8450 

0.5562 

0.1509 

♦90   +16 

17  Tnuri 

3.0 

0.10 

9.1 

23  46.9 

22    3.6 

-5    6.6 

♦0.8662 

0.6555 

0.1508 

♦90   ♦Ir- 

B.A.  C.I  171 

7.8 

0.10 

9i2 

24     1.6 

22  29.6 

-  4  41.5 

♦0.6730 

0.5555 

0.1498 

♦90'+6 

,  26  Tauri  * 

7.0 

-0.09 

♦  9.1 

♦23  32.3 

22  41.6 

-  4  30.0 

♦1.9100 

0i>558 

♦0.1493 

♦90 '+46 

27  Tauri 

4.0 

0.09 

9.1 

23  44.1 

22  46.9 

-  4  94.9 

♦1.0240 

0.6560 

0.1491 

♦*>0  '  +28 

28  Tauri 

6.2 

0.09 

9.2 

23  49.1 

22  47.5 

-  4  9401 

♦0.9380 

0.5560 

0.1491 

♦90   422 

B.  AC.  1193 

6.0 

0.10 

9.6 

25  15ii 

23  UJ6 

-  3  58.0 

-0.6198 

03564 

0.1480 

♦16 ,  -65  I 

f  Tauri 

6.0 

-0.03 

10.3 

26  12.6 

M    7    5.6 

♦  4  23.7 

-0.3167 

03631 

0.1271 

♦27  '  -42  ' 

1         1 

f  Tauri 

5.3 

♦0.06 

♦10.7 

♦27    6.2 

11  52.3 

♦  8  11.7 

-0.7707 

03671 

♦0.1169 

0   -631 

y  Tauri 

6.7 

0.09 

10.2 

25  2:1.1 

12  49.4 

♦  9    6.5 

♦1.1390 

0366!) 

0.1144 

♦90   +41 

W.  ir,  1421 

6.0 

0.3H 

11.4 

27  61.1 

SI    7  48.7 

♦  3  22.2 

♦0.1838 

0378H 

0.0610 

♦66   -10 

22  Auric* 
fi  Tauri 

7.0 

0.48 

11.7 

28  60.6 

13  10.6 

♦  8  31.3 

-0.5102 

03813 

0.0450 

♦  16   -16. 

2.0 

0.50 

11.6 

28  31.3 

14  19.3 

♦  9  37.3 

-0.1262 

03820 

0.0413 

♦37-24 

B.  AC.  1772 

6.3 

♦0.61 

♦11.8 

♦29    9.5 

19  23.5 

-  9  30.6 

-0.6156 

03837 

♦0.0255 

♦  9 

-52 

' 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

Ths  Stae*! 

At  Coxjuvenoir  or  S.  A. 

LiaiitiaK 
ParaU«Ii. 

Kftine. 

Mag. 

1 

Bed*ns  Arom 
180S.0. 

Apparent 
DeclmatioiL 

Wasbtefton 
Mean  lime. 

HoQfAiigle 

F 

x* 

f' 

N. 

8-, 

c 

♦47 

Am, 

AS 

\:\6  Tauri 

5.3  40.70 

♦ILI 

o         / 

♦27  35.4 

d    h    m 
1    0  51.8 

b    ID 
-  4  156 

♦1.1000 

0.5855 

♦0.0084 

♦90 

49  A  u rigs 

5.7     1 .00 

10.5 

28    6.4 

16  58.8 

♦11  12.2 

♦0.2855 

0.5875 

-0.0429 

♦62 

-  :\ 

53  Aurig« 

6.0      1 .04 

10.8 

29    4,6 

18  11.0 

-11  :18.5 

-0.7640 

0.5876 

0.0468 

0 

-61 

54  AurigB 

6.0     L04 

10.5 

28  21.5 

18  38.8 

-11  11.8 

-0.0476 

0.5876 

0.0482 

♦42 

-21 

25  Geminorum 

.6.5,    LOS 

10.4 

28  17.8 

19  20.3 

-10  32.0 

-0.0188 

0.5876 

0.0504 

♦43 

-lit 

28  Geminorum 

6.0  4L09 

♦10.6 

♦29    4.8 

20  38.1 

-  9  17.4 

-0i»94 

0.5876 

-0.0546 

-  8 

-61 

W.  vi,  165tt 

8.2     1J20 

9.2 

26  59.6 

9    4    0.9 

-  2  12.5 

♦0.7558 

05866 

0.0778 

♦!K) 

♦1» 

47  Geminorum 

6.0      1.25 

9.0 

27     1.9 

6  56.2 

♦  0  35.6 

♦0.4744 

0.5861 

0.0869 

♦76 

♦  3 

53  Geminorum 

6.3  1    L28 

8.7 

28    4.9 

8  41.0 

♦  2  16J9 

•41.7511 

0.5856 

0.0923 

♦  1 

-6a 

69  Geminorum 

6.9     L35 

8.8 

27  50.5 

12    1.5 

♦  5  28.7 

-0.8316 

0.5848 

0.1025 

-  4 

-62 

t  Geminorum 

4.0  4L36 

♦  8.8 

♦28    0.5 

12S8.9 

♦  6  55.0 

-li)480 

0.5845 

-0.1039 

-20 

-62 

V  Geminorum 

4.3     L42 

8.1 

27    7.8 

16  28.0 

♦  9  44.4 

-0.5928 

0.5834 

0.1158 

♦11 

-57 

e  Geminorum 

6.0 

1.46 

7.1 

26    2.1 

19  41.4 

-11    9.9 

♦0.1320 

0i>825 

0.1254 

♦52 

-18 

iJ  Cancri 

6.0     L57 

6.2 

25  40.9 

3    2  19.3 

-  4  47.8 

-0.4033 

0.5793 

0.1443 

♦22 

-41^ 

6)*  Cancri 

6.3     1 .57 

6.1 

25  22.8 

2  38.7 

-4  29J9 

-0.1452 

0.5793 

0.1451 

♦36 

-34 

^  Cancri 

5.7  ♦L63 

♦  5.7 

♦25  49.6 

6    63 

-  1    9.7 

-1.1140 

0.5776 

-0.1545 

-24 

-64 

A  Cancri 

5.7 

1.67 

4.8 

24  21.2 

10    9.7 

♦  2  44.2 

-0J2743 

0.5755 

0.1654 

♦29 

-43 

v^  Cancri 

6.0 

1.72 

4.6 

24  52.8 

12  37.9 

♦  5    6.0 

-1.2190 

0.5741 

0.1718 

-34 

-65 

i>«  Cancri 

5.8 

1.72 

4.4 

24  29.7 

13  24.7 

♦  5  51.6 

-0.9683 

0.5737 

0.1  r38 

-12 

-^ 

v^  Cancri 

6.0 

1.74 

4J2 

24  26.2 

14  35ii 

♦  6  59.4 

-1.1160 

0.5733 

0.1768 

-23 

-66 

v^  Concri 

5.7  ♦L75 

♦  4.2 

♦24  26.6 

15  11.8 

♦  7  34.6 

-13»00 

0.57S9 

-0.1784 

-35 

-66 

V  Cancri 
8  Leon  if 

4.3 1    L77 

♦  2.6 

21  50.8 

19  25.1 

♦11  38.2 

♦0.6106 

0.5706 

0.1888 

♦87 

0 

5.7      1 M 

-  2.4 

16  54.5 

4  17  57.9 

♦  9  20.6 

♦0.7496 

0.5610 

03075 

♦90 

♦  2 

26  Leonis 

7.7     2.02 

3.9 

15  43.2 

ft    3    7.5 

-  5  49.5 

-0.3045 

0.5527 

0.2514 

♦29 

-55 

34  Leon  if 

6.3     2.04 

5.2 

13  52.3 

9    2.2 

-  0    7.3 

♦0.0283 

0.5496 

0.2601 

♦46 

-38 

37  Leonifl 

5.7 ;  +2.09 

-  5.4 

♦14  15.0 

11  16.0 

♦  2    1.9 

-0.9322 

0.5487 

-0J2630 

-  6 

-76  L 

X  Leonis 

4.8 

2.09 

9.8 

7  54.0 

•    9    7.0 

-  0  52.2 

-0.6153 

OJ>400 

0J2846 

♦11 

-79 

H2  Leonifl 

6.9 

2.10 

11.5 

3  52.6 

18  363 

♦  8  18.0 

♦0.6619 

o.5;n5 

0.2898 

♦87 

-10 

80  Leonis 

6.5 

2.11 

11.5 

4  26.1 

18  41.2 

♦  8  22.8 

♦0.0829 

0.5375 

0iW98 

♦49 

-40 

83  Leonis 

6.5 

2.10 

11.6 

3  34.9 

19    8.9 

♦  8  49.5 

♦0.7il80 

0.5375 

0.2899 

♦90 

-  3 

r  Leonis 

5.3 

♦2.10 

-11.7 

♦  3  25.9 

19  39.3 

♦  9  18.9 

♦0.7997 

0.5375 

-0.2901 

♦90 

-  3 

89  Leonis 

6.2 

212 

12.0 

3  38.4 

22  38.3 

-11  48.1 

-0.2755 

0.5369 

0.291 1 

♦30 

-59 

B  Virginis 
B.A.C.4134 

3.7 

2.13 

13.1 

♦  2  21.2 

7    6  10.1 

-  4  31.2 

-1.1920 

0.5359 

0.2926 

-22 

-8H 

6.3 

2.12 

14.7 

-  3  22.4 

18  59.3 

♦  7  52.5 

♦0.7720 

0.5353 

0J2!M2 

♦79 

-  5 

/  Virginis 

6.0 

2.13 

15.5 

5  15.5 

9    3  38.8 

-  7  45.2 

♦0.1451 

0.5362 

0J2877 

♦52 

-37; 

28  Virginis 

7.0 

♦2.12 

-15.7 

-  6  55.7 

6    2.4 

-  5  26.3 

♦1.1340 

0.5364 

-0.2864 

♦83 

♦18 

g  Virginis 
B.  A.  C.  4394 

5.9 

2.13 

16.4 

10  11.0 

18    0.3 

♦  6    7.7 

♦1.0280 

0.5386 

0.2774 

♦80 

♦11 

6.0 

2.13 

16.5 

8  25.6 

18  18.9 

♦  6  25.6 

-0.8243 

0.5388 

0JJ771 

0 

-90 

50  Virginis 

6.3 

2.13 

16.5 

9  46.4 

18  51.8 

♦  6  57.4 

♦0.3770 

0.5388 

0.2767 

♦63 

-25 

56  Virginis 

7.0 

2.13 

16.6 

9  49.1 

21     9.4 

♦  9  10.5 

-0.2096 

0.5393 

0.2744 

♦31 

-56 

58  Virginis 

7.0 

♦2.13 

-16.6 

-  9  59.9 

22  24.0 

♦10  22.5 

-0.3692 

0.5398 

-0.2730 

♦23 

-66 

62  Virginis 

7.0 

2.13 

16.7 

10  45.5 

23  42.8 

♦11  38.7 

♦0.0386 

0.5399 

0.2717 

♦44 

-42 

a  Virginis 

L6 

2.14 

16.8 

10  37.1 

•    1  55.8 

-10  12.8 

-0.7023 

0.5405 

0^2694 

♦  6 

-90 

t  Virginis 

5.7 

2.13 

16.7 

12  10.0 

2  37.2 

-  9  32.8 

♦0.6739 

0.5408 

0.2685 

♦78 

-10 

B.A.C.4700 

5.6 

2.17 

16.8 

15  48.7 

22  27.2 

♦  9  364> 

-0.7004 

0.5474 

032406 

♦  2 

-90 

B.A.C.4722 

&M 

♦2.17 

-16.7 

-17  42.9 

!•    0  27.6 

♦11  32.8 

♦0.7571 

0.5483 

-0.2373 

♦70 

-  4 

B.A.C.492:) 

7.3 

2.17 

16.3 

20  56.7 

18  43.8 

♦  5  10.3 

♦0.0412 

0.5554 

0.2022 

♦35 

-42 

42  Librn 

5.7 

2.16 

14.4 

23  28.8 

It  13     1.6 

-  1   UM 

-0.6622 

0.5615 

0.15!,9 

-  5 

-90 

B.A.C.5I97 

6.0 

2.16 

14.0 

24  23.4 

15  20.7 

♦  1     2i2 

-0.0799 

0.5622 

0.1542 

♦24 

-49 

h  i:*corpii 

5.3 

2.16 

13.7 

25  26.1 

17  29.4 

♦  3    6.2 

♦0.6848 

0.5628 

0.1488 

♦64 

-  6 

A*Scorpii 

5.2  .1.2.16 

-13.7 

-25     1.0 

18  36.3 

♦  4  10.7 

♦0.0852 

0.5631 

-0.1455 

♦32 

-40 

B.  AC.  5253 

5.8     2.15 

14.0 

24  13.4 

18  44.1 

♦  4  18.2 

-0.7619 

0.5631 

0.1454 

-12 

-90 

B.A.C.5255 

6.0 

2.16 

136 

25    6.1 

18  51.1 

♦  4  24.9 

♦0.1374 

0.5631 

0.1451 

♦34 

-37 

3  Scorpii 

6.7 

2.16 

13.7 

24  56.1 

19    2J> 

♦  4  35i) 

-0.0644 

0.5631 

0.1444 

♦24 

-48' 

4  Scorpii 

6.3 

2.16 

13.5 

25  57.6 

19  22.9 

♦  4  55.5 

♦0.9572 

0.5633 

0.1440 

♦64 

♦  12 

w  Scorpii 

3.4 

♦2.16 

-13.4 

-25  48.9 

20  46.8 

♦  6  16.3 

♦0.6078 

0.6635 

-0.1402 

♦60 

-11 
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1 

i 
1 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOOOLTATIONS, 

APRIL. 

Trr  Stab*! 

At  OoxjUHcnoM  ni  S.  ▲• 

Limit  Idk  I 

1 

Nmd«. 

Mag. 

R«d*iiafrMi 
18M.0. 

Apparent 
DadlnatiaB 

WaahtngUm 
Mean  Tuna. 

HoorAngla 
H 

Y 

«* 

If 

N. 

■ 

8. 
-39 

Am 

Ai 

1 

t 

B.A.c.s:n4 

6.7 

42.15 

-ii:3 

0     « 
-25  34.5 

1 1  22  40.0 

h    m 
4  8    63 

40.0959 

0.5640 

-0.1353 

43f 

B.A.C.5347 

6.0 

2.15 

13.0 

26    2^ 

19    0  38.7 

4  9  59.7  ;  40.3282 

0.5644 

0.1299 

443-26!! 

a  8corpii 

3.4 

2.12 

12.8 

25  20.6 

6    6.0 

-  8  45.2 

-1.0810 

0Ji654 

0.1158 

-W 

-90 

a  Scorpii 

1.4 

2.11 

12.3 

26  12.1 

9  29il 

-  5  29.0 

-0.5546 

0.5657 

0.1062 

-  5 

-8:« 

r  Scorpii 

3i» 

2.12 

11.7 

28    0.1 

12    HJ6 

-  2  55.9 

41.0710 

0.5661 

0.0988 

462 

422 

43  Ophiuehi 

5.8 

42.01 

-  9.8 

-28    2.7 

IS    7  48.1 

-  8    0.9 

-0.2792 

0JS656 

-0.0432 

♦  3 

-62 

3  SHgituni 

4-6 

1.93 

8.7 

27  47.5 

17  62.8 

4  1  41.2 

-0iM59 

0.5635 

-0.0147 

-29 

-90 

yi  Sngittarii 

5-6.5 

1.90 

7.4 

29  35.1 

14    1  10.0 

4  8  42.4 

41^10 

0.5611 

4O.OO57 

46O 

422 

B.A.C.6I37 

5.1 

IJJ7 

7.6 

28  28J2 

2  29.8 

4  9  58.4 

-0.1581 

0.5607 

0.00!>3 

47 

-54 

f  SagitUrii 

3.7 

1.71 

6.3 

27    6.0 

18  33.6 

4  1  28.0 

-1.1260 

0.5535 

0.0527 

-45 

-90 

r  SagitUrii 

3.6 

4I4M 

-  5.0 

-27  49.5 

1«    3  61.1 

4lO  25.7 

40.2635 

0.5483 

40.0763 

435 

-29 

B.  A. C. 6638 

5.9 

1.57 

4.1 

28    4M 

11  39.7 

-  6    2.0 

41J2030 

0.5434 

0.0954 

462 

436 

B.A.C.6666 

5.8 

1.53 

4.1 

27  12.1 

14    5.!l 

-  3  40.8 

40.4926 

0J>420 

0.101 1 

450 

-17 

A  Sagiturii 

5.3 

1.37 

3.0 

26  28.9 

!•    3  28.2 

4  9  14.6 

41.2590 

0.5331 

0.1306 

464 

442 

B.  A.  C.  7049 

6.5 

1.18 

2.9 

22  44.0 

18    5.4 

-0  36.6 

-0.7363 

0.5231 

0.1594 

-  8 

-90 

17  Cmprieorni 

6.0 

41.10 

-2.4 

-21  53.7 

IT    2  15.7 

4  7  18.3 

-0.3075 

0J>18I    40.1740 

4I6 

-63 

9  Capricorn  i 

5.1 

0.96 

2.2 

20  16.2 

11  25.1 

-  7  49.1 

-0.4443 

0.5121 

0.1888 

4II 

-72 

B.A.C.7325 

6.9 

0.!r7 

2.0 

20  360 

12  35.2 

-  6  41.1 

40.1438 

0.5116 

0.1906 

441 

-36 

,   2S  Capricorni 

7.0 

0.96 

1.9 

20  37.1 

13  53.1 

-  5  25.6 

40.4131 

0.5105 

0.1926 

456  -22 

1  ^  Capricorni 

6.5 

0Ja6 

1.8 

20  58.7 

14     1.5 

-  5  17.4 

40.8392 

0.5105 

0.1928 

469   4  2 

30  Capricorni 

5.5 

40i» 

-2Ji 

-18  25.5 

18  22.6 

-  1     4J2 

-1.1360 

0.5081 

40.19!« 

-21> 

-90 

y  Capricorni 

3.7 

0.76 

1.8 

17    8.2 

19    5  55.9 

4IO    8.8 

-0.1680 

0.5017 

0J2I46 

42H 

-54 

B.  A.  C.  7658 

8.0 

0.73 

1.8 

16  27.1 

8  11.2 

-11  39.8 

-4).44I2 

0.5005 

0J«I74 

4l5 

-71 

6  Capricorni 

1^ 

0.73 

1.7 

16  36.2 

9  37.1 

-10  16.3 

40.0406 

0.4999 

0.2191 

440 

-42 

f  Aquarii 

4.4 

0.61 

1.4 

14  32.7 

20    4J» 

-  0    6.5 

-0.0701 

0.4952 

0J2306 

436 

-48 

.  3!)  Aquarii 

6.4 

40.58 

-  1.0 

-14  42.6 

23  20.1 

4  3    3.3 

41.0530 

0.4942 

40.2339 

475 

4l4 

40  Aqaarii 

7.0 

0.56 

0.7 

12  26.7 

23  55.0 

4  3  37.3 

-1JI70 

0.4940 

0.2344 

-40 

-85 

4U  Aquarii 

5.8 

0.56 

1.2 

13  21.3 

!•    1  44.3 

4  6  23.6 

4O.II99 

0.4933 

0J2362 

446 

-38 

■  45  Aquarii 

6.3 

0.54 

1.0 

13  49J:$ 

2  56.4 

4  6  33.7 

40.9294 

0.4930 

0.237:1 

476 

46! 

j  54  Aquarii 

7.0 

0.49 

1.3 

11  45.7 

7  11.1 

4IO  41.4 

-0.3429 

0.4917 

OiMII 

424 

-64 

r 

o  Aqoarii 

6.1 

40.46 

-  15 

-11  12.9 

9  22.4 

-11  11.0 

.0.4183 

0.4908  40.2431 

420 

-69 

58  Aquarii 

6.7 

0.46 

M 

11  26.6 

9  56J> 

-10  37.8 

-0.0276 

0.4908 

0.2434 

440 

-46 

64  Aqaarii 

6.9 

0.42 

1.2 

10  34.5 

14    9.4 

-  6  31.8  40.0460 

0.4896 

0.2468 

444 

-42 

65  Aquarii 

7.0 

0.40 

1.0 

10  39.2 

16  14.6 

-  4  30.0 

40.6498 

0.4893 

0.2484 

478 

-II 

^  Aquarii 

3.6 

0.34 

1.3 

8    8.3 

21  36.7 

4  0  43.4 

-0.7836 

0.4882 

0.2520 

43 

-90 

78  Aquarii 

6.4 

40.33 

-  1.3 

-  7  45i5 

22  42.6 

4  1  47.4 

-0.9194 

0.4879 

40J8528 

-  6 

-w! 

81  Aquarii 

6.6 

0M9 

1.0 

7  37.5 

M    2  32.1 

4  5  30.7 

-0.1010 

0.4873 

Oi2S50 

438 

.50, 

i  82  Aqaarii 

6.4 

039 

1.1 

7    8.3 

3  11.0 

4  5    8.5 

-0.4722 

0.4873 

0JI550 

4l9 

-72 

A>  Aquarii 

5.4 

0.29 

0.7 

8  15.6 

4  38.4 

4  7  33.6 

41.1340 

0.4872 

0.2562 

482 

4IW 

ik*  Aquarii 

7.4 

0.29 

0.7 

8  19.3 

4  43.7 

4  7  38^5 

41.2270 

0.4871 

0.2564 

482 

426 

A^  Aqaarii 

8.0 

40J28 

-  0.6 

-  8  15.6 

5  47.5 

4  8  40.8 

41.4320 

0.4868 

40.2568 

482 

455 

A  Aqaarii 
96  Aqaarii 

4.1 

0.23 

0.7 

6  36.9 

9  48.3 

-11  24.9 

40.6549 

0.4868 

0.2589 

4«2 

-11 

5.6 

40J20 

0.7 

5  41.9 

12  39.4 

-  8  38.4 

40.3868 

0.4865 

0J26O] 

465 

-25 

Lalande  47041 

7.1 

-0.01 

-  0.1 

-0  blM 

91  11  22.9 

-10  31.5  41.0750 1 

0.4860 

0J»662 

489 

4l3 

60  Piacium 

6M 

0.18 

4  OM 

4  6  10.1 

ra  13  36.6 

-  9    IJ< 

40.3809 

0.4972 

0Ja630 

466 

-24 

1 

!  Bi  Piaciam 

6.0 

-0.18 

4  OM 

4  6  43.6 

14    5Jl 

-  8  33.3 

-0.0974 

0.4973 

40.2628 

439 

-48 

70  FiBcium 

8.0 

0.23 

1.3 

7  22.5 

21  20M 

-  1  21.0 

41.1380 

0.4977 

0.2508 

490 

420! 

1     (  Piacium 

1 

4.2 

0.23 

1.4 

7  19.6 
NEW 

21  57.0 
MOON. 

-  0  Mil 

41.3060 

0.4977 

0.2593 

490 

435 

66  Arielia 

6.0 

-0.30 

46.9 

422  26.6 

M20    OJI 

-  6    5.0 

40.8670 

0.5546 

40.1697 

4.«W 

4l6 

7  Tauri 

6.0 

0.30 

7.1 

24    M 

22  34.1 

-  2  36.6  -0.4619 

0.5610 

0.1640 

4l9 

-51 

9  Tauri 

7.0 

0.26 

7.4 

22  51.9 

23  40.5 

-  1  32.6  41.0300 

0.5576 

0.1615 

4!»0 

427 

1   II  Tauri 

6.7 

0.27 

7.7 

24  59.5 

••    1  16.0 

-  0    OA '  -0.9473 

0.5588 

0.1580 

-10 

-4& 

f  Pleiadnm 

6.3 

0.26 

7.7 

23  57.6 

3    0.1 

4  1  39i)  40.4052 

0.5604 

0.1539 

469 

-  8 

17  Taari 

4^ 

-OJ86 

4  7.7 

423  47.1 

3    2.2 

4  1  41.9 

40.5967 

0.5604 

40J539 

486 

42 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

APRIL. 

Thb  STAB'a 

▲t  Coxjuhctioh  III  B.  a. 

UmtttBff 
FanUela. 

Name. 

Mag. 

6.3 

5.0 
5.0 
7.0 
7.0 

Bed'na  from 
1806.0. 

▲nparent 
DecUiiation- 

WaabinirtOD 
Mean  Time. 

Hoar  A  ogle 
H 

h     m 

♦  1  48.1 

♦  1  49.5 

♦  2    5.0 

♦  2    6.8 

♦  2  10.4 

F 

M^ 

f' 

N. 

8. 

0 
-36 

-16 

1-  9 
-1>^ 
-17 

Am 

AM 

18  Tauri 

19  Tauri 

20  Tauri 

21  Tauri 

22  Tauri 

-0*26 
0.26 
0.26 
0.26 
0.26 

♦  7ij 
7.7 

7.8 
7.8 
7.8 

♦2I  307 
24     8.3 
24     2.5 
24  13.7 
24  12.1 

d     h    m 
»•    3    8.7 
3  102 
3  26.2 
3  28.1 
3  31.8 

-0.1502 
♦0.2445 
♦0.3879 
♦0.1956 
♦0.2341 

0.5606 
0.5606 
0.5608 
P.5608 
0.5610 

♦0.1537 
0.1535 
0.1530 
0.1530 
0,1529 

0 
+% 
♦59 
♦69 
♦56 
♦58 

2:^  Tauri 

24  Tauri 

fj  Tauri 

B.A.C.n71 

26  Tauri 

4.7 

8.0 
3.0 
7.8 
7.0 

-0.25 
0.25 
0.25 
0.25 
0.24 

♦  7.7 

7.8 
7.8 
7.8 
7.8 

♦23  37.4 
23  47.6 

23  46.9 

24  1 .5 
23  32.2 

3  39.4 

4  5.3 

4     8.7 

4  m.\ 
4  45.9 

♦  2  17.7 

♦  2  42.7 

♦  2  46.0 

♦  3  10.5 

♦  3  21.8 

♦0i^92 
♦0.7474 
♦0,7665 
♦0.5761 
♦1.1170 

0.5618 
0.5611 

0.5618 
0.5619 

♦0.1525 
0.1514 
0.1512 
0.1503 
0.1497 

♦90  !  +17 
♦90    ♦!! 
♦90  '  +12 

♦^    ♦  1 
♦90    +35 

27  Tauri 

28  Tauri 
B.A.C.II92 

p  Tauri 
^  Tauri 

4.0 
6.2 
6.0 
6.0 
5.3 

-0.24 
0.24 
0.26 
0.19 
0.16 

♦  7.8 
7.8 
8.0 
8.7 
9.1 

♦23  44.0 
23  49.0 

25  15.8 

26  12.5 

27  6.1 

4  51.2 

4  51.7 

5  18.6 
13  51.0 
17  44.2 

♦  3  26.9 

♦  3  27.4 

♦  3  53.3 
-11  53.4 
-  8    9.0 

♦0.9234 
♦0.8379 
-0.6108 
-0.4177 
-0.8758 

0.5619 
0.5619 
0J)623 
0.5692 
0.5720 

♦0.1496 
0.1496 
0.14H6 
0.1274 
0.1171 

♦90    ♦21 

♦;«  ♦lb 
♦11  -^1 

+21    -4-* 

-  7    >6^ 

X  Tauri 
W.  iv,  1421 
22  A  u  rigs 
P  Tauri 

B.A.C.1772 

5.0 
6.0 
7.0 
2.0 
6.3 

-0.13 

^.08 

0.15 

0.16 

0.25 

♦  8.8 
10.1 
104 
10.4 
10.7 

♦25  23.0 

27  54.1 

28  50.6 

28  31.3 

29  9.5 

18  40.5 
97  13  25.1 

18  43.6 

19  51.7 
iMH    0  53.2 

-  7  14.8 
♦10  45.9 

-  8    8.3 

-  7    3.0 

-  2  13.6 

♦1.0270 
♦0.0570 
-0.6395 
-0.2566 
-0.7484 

0.5724 
0.5835 
0.5857 
0.5861 
0.5878 

♦0.1147 
0.0606 
0.0558 
0.0408 
0.0t»l 

+90 
+48 
+  8 
+30 
+  1 

+32 
-16 
-5o 
-31 
-61 

136  Tnuri 
49  Aurign 

53  AurigfB 

54  Auri|(ie 

25  Geminorum 

5.3 
5.7 
6.0 
60 
6.5 

♦0.33 
0.59 
0.62 
0.63 
0.64 

♦10.3 
10.0 
10.3 
10.0 
10.0 

♦27  35.4 

28  6.4 

29  4.6 
28  21.5 
28  17.8 

6  19.1 

22  22.4 

23  32.8 
23  58.5 

»•    0  43.8 

♦  2  59.1 

-  5  36.8 

-  4  29.3 

-  4    4.8 

-  3  21.2 

♦0.9585 
♦0.1351 
-0.9111 
-0.1949 
-0.1709 

0.5888 
0.5892 
0.5889 
0.5889 
0.5889 

♦0.0077 

-0.0436 

0.0474 

0.0487 

0.0511 

+90 
+53 
-10 
+33 
+34 

+3T 

-II 

1-^1 

-27 

28  Geminorum 
W.vi,  1656 
47  Geminorum 
53  Geminorum 
59  Geminorum 

6.5 
8.2 
6.0 
6.3 
6.9 

4^.66 
0.77 
0.82 
0.85 
0.91 

♦10.2 
9.1 

9.0 
8.8 
8.9 

♦29    4.8 

26  59.6 

27  1.9 

28  4.9 
27  50.5 

2    1.5 

9  25.1 

12  21.0 

14    6.3 

17  27.9 

-  2    6.7 

♦  4  589 

♦  7  47.7 

♦  9  28.8 
-11   17.6 

-1.0420 
♦0.6002 
♦0.3187 
-0.9114 
-0.J)940 

0.5886 
0.5866 
0.5859 
0.5853 
0.5839 

-0.0552 
0.0783 
0.0873 
0.0927 
0.1027 

-20 
+88 
+64 
-10 
-16 

-61 
-10 
-  5 
-62 
-6i 

I  Geminorum 
V  Geminorum 
e  Geminorum 
.  ui  Cancri 
fc>«  Cancri 

4.0 
4.3 
6.0 
6.0 
6.3 

♦0.92 
0.98 
1.03 
1.13 
1.13 

♦  8.9 
8.3 
76 
6.9 
6.8 

♦28    05 
27    7.8 
26    2.1 
25  40.9 
25  22.8 

17  55.5 

21  56.2 

30    1  112 

7  53.1 

8  12.8 

-10  515 

-  7    0.1 

-  3  52.7 

♦  2  33.4 

♦  2  52.3 

-1.2120 
-0.7550 
-0.0306 
-0.5702 
-0.3106 

0,5837 
0.5820 
0.5805 
0.5769 
0.5766 

-0.1040 
0.1158 
0.1250 
0,i4:j7 
0.1445 

-38'-62 
+  1  l-6:i 
+421-26 
♦13   -5H 
+27.-43 

2,  Cancri 
v"  Cancri 
v' Cancri 

5.7 

5.8 
6.0 

4-1.24 

lii9 

+1.31 

♦  5.8 
5.4 

♦  5.3 

♦24  21.2 

24  29.7 

♦24  26  2 

15  49.6 

19  7.6 

20  19.2 

♦  10  11.5 
-10  38.1 
-  9  29.2 

-0.4422 
-1.1430 
-1.2900 

0.5719 
0.5701 
Oi3693 

-0.1644 

0.1726 

-0.1756 

+20 
-26 
-44 

MAY. 

, 

y  Cancri 
83  Cancri 

8  Letinia 
26  Leonia 
34  Leonia 

4.3 
5.7 
5.7 
7.7 
6.3 

♦1.35 
1.51 
1.59 
1.69 
1.73 

♦  3.8 

♦  0.7 
-  0.8 

2.3 
3.6 

♦21  50.9 
18    9.0 
16  54.5 
15  43.3 
13  52.3 

1    1   13.9 
16  23.7 

9    0  156 

9  39.3 

15  43.6 

-.4  45.6 

♦  9  50.8 
-  6  34.2 

♦  2  29.8 

♦  8  21.6 

♦0.4466 
♦1.1100 
♦0.5883 
-0.4699 
-0.1279 

'  0.5659 
0.5559 
0.5508 
0,5451 
0.5420 

-0.1871 
0.2182 
0J2330 
0.2474 
0.2557 

+72 
+510 
+83 
♦20 
♦38 

-  9 
+27 

-  7 
-64 
-46 

37  Leonia 

c  Leonia 

X  Leonia 

82  Leonia 

80  Leonia 

5.7 
5.3 
4.8 
6.9 
6.5 

♦1.77 
1.86 
1.90 
1.94 
1.95 

-  3.7 

8.6 

8.5 

10.6 

10.5 

♦14  15.0 

6  39.8 

7  54.1 
'4  52.6 
4  26.1 

18     1.2 

3  14  29.1 
16  30.3 

4  2  16.5 
2  21.6 

♦10  34.6 

♦  6  21.6 

♦  8  18.8 

-  6  14.1 

-  6    9.1 

-1.1010 
♦1.0520 
-0.7616 
+0.5466 
-0.0404 

0.5411 
0.5323 
0.5318 
0.5297 
0A297 

-0.2584 
0J2777 
0.2791 

0.2841 

-17 
+90 
+  5 
+78 
+42 

-76 
+15 

-78 
-16 
-46 

83  Leonia 

r  l«eonia 
89  Leonia 

p  Virginia 
B.A.C.4134 

6.5 
5.3 
6.2 
3.7 
6.3 

♦1.94 
1.95 
1.97 
2.04 
2.08 

-10.6 
10.8 
11.0 
12.3 
14.7 

♦  3  34.9 
3  25.9 
3  38.4 

♦  2  21.2 
-  3  22.4 

2  50.2 

3  21.4 
6  25.7 

13    9.5 
5    2  20.7 

-  5  41.4 

-  5  11.2 

-  2  12.9 
♦  4  15.8 

-  6  58.4 

♦0.6861 
♦0.6895 
-0.3970 
-1.3140 
♦0.6960 

0.5295 
0.5294 
0.5290 
0.5282 
0.5284 

-0.2842 
0.2844 
0.2854 
0.2867 
0.2860 

+90 
+90 
+24 
-34 

+87 

-9 

-  9. 
—Co  1 

-881 

-  9 

/  Virginia 

6.0 

♦2.12 

-15.3 

-  5  15.5 

12  13.3 

♦  2  37.2 

♦0.0810 

0.5297 

.0J2825 

+48 

-40 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

MAT. 

Tbb  Stab*! 

At  CoRJvxcnax  m  R.  A. 

UmltlDf 
Psrsllels. 

Kmb*. 

Mag. 

B«d*iisfhni 

ina.0. 

AvpaniBt 
DselfauiUon. 

WashiBcton 
MMaTune. 

Hour  Anc  1ft        «> 
H       1       ^ 

xf 

y* 

N. 

4H:< 

1 

s.  i 

1 

o 
4l4 

Am 

Al 

28  VirginU 

7.0 

42*13 

-lejij 

-  i  56.7 

d     h    m 
ft  14  40.3 

4  4  59.5  41.0820 

0.5301 

-02813 

£  Virginis 

5.9 

2.20 

17.3 

10  11.0 

•    2  541 

-  7  10.6  40.!>936  0.5333 

0272?) 

♦80    ♦  !) 

B.  A.  C.  4394 

6.0 

2MI 

17.0 

8  25.6 

3  13.0 

-  6  52.4   -0.8768  '  0.53:M 

0.2727 

-  3   -!M) 

50  Virginia 

6.3 

2.21 

17.3 

9  46.4 

3  465 

-  5  20.0  •  40.3386  0.5335 

0.2720 

461    -27 

1    W  Virginif 

7.0 

223 

17.3 

9  49.1 

6    6.9 

-  4     4.1  1  -0.2491 

1 

0i>343 

0.2701 

♦29 ;  -r>8 

5H  Virginis 

7.0 

42.21 

-17.4 

-  9  59.9 

7  22.8 

-  2  50.8   -0.4067 

0.5348 

-0.2687 

421  1  -68 

63  Virginif 

7.0 

2.24 

17.6 

10  45.5 

8  43.1 

-  1  33.1  ,40.0068   0.5353 

0.267.^ 

442 ,  -44 

a  Virginis 

IJi 

2.26 

17.6 

10  37.1 

10  58  6 

4  0  37.9 '  -0.7377   0.5360 

0.2651 

4   4 

-90 

t  Virginis 

5.7 

226 

17JJ 

12  10.0 

11  40  7 

4  1   IH 6  44)6531    0.5364 

0.2643 

♦77 

-10 

B.  A.C.4700 

5.6 

2.41 

18.4 

15  48.7 

7    7  47.6 

-  3  15.0-0.6929 

1 

0.5437 

0J2:<7I 

♦  2 

-m 

B.  A. €.47*22 

5.8 

42.43 

-18.5 

-17  42.9 

9  402 

-  1   17.6  40.7773 

0.5462 

-05344 

46H 

-  3 

B.  A.C.4933 
42  l/ibrB 

B.A.C.5197 

7.3 

2.56 

18.3 

20  56.7 

8    3  13.0 

-  7  32.5 

40.0912 

0.5552 

0.2003 

43H 

-39 

5.7 

2.67 

16.4 

23  28.!) 

22  :u  6 

4 10    6.3 

-0.571M 

05635 

0.1588 

-   1 

-84 

6.0 

2.69 

16.1 

24  23.5 

•    0  50..'» 

-II  40.0  40.0069 

0.5644 

0.15:i0 

428 

-44 

h  8€orpii 

5.3 

2.71 

15.8 

25  26J2 

2  58.H 

-  9  36.4   40.7754 

0.5649 

0.1476 

465 

-  h 

A  Scorpti  (2d  sUr) 

5.2 

42.71 

-l5iJ 

-25     1.1 

4     54 

-  8  322  40.1757   0.5654 

-0.1447 

4:«> !  -32 

B.  A.  0.5*253 

5.8 

2.70 

15.8 

24  13.5 

4  13.4 

-  8  24.5   -0.6714;  0.5656 

0.1444 

-  7   -*)0 

B.A.C.5255 

6.0 

2.71 

15.7 

25    62 

4  20.3 

-  8  17.7 

40.2296 

0.5656 

0.1441 

43!) 

-32 

3  Scorpii 

6.7 

2.71 

15.7 

24  562 

4  31.7 

-  8    7.0 

40.0206 

0.5657 

O.I4:i5 

429 

-42 

4  Scorpii 

6.3 

2.73 

15.6 

25  57.7 

4  51.9 

-  7  47JSJ 

41.0510 

0.5658 

0.1427 

464 

4lO 

ir  Scorpii 

3.4 

42.73 

-15.5 

-25  49.0 

6  15  6 

-  6  26.9 

40.7018 

0.5661 

-0.1391 

♦64 

-  5 

B.A.C.53I4 

5.7 

a.73 

15.3 

25  34.6 

8     7.H 

-  4  38.9 

40.1952 

0Tj669 

0.1342 

♦:«)   -33 

B.A.C.5347 

6.0 

2  74 

15  0 

26    2.9 

10    6.3 

-  2  44.7  i  40.4308 

0J>674 

O.I2*)l 

44!)  1  -20  t 

e  Scorpii 

3.4 

2.74 

14.5 

25  20.6 

15  31.7 

4  2  28.5  '  -0.9692 

0Ji690 

0.1146 

-28 '  -00 

a  Scorpii 

14 

2.76 

12.9 

26  12.1 

18  54.1 

4  5  432  -0.4397 

1 

0.5696 

0.1053 

4  1  ]-73 

r  Scorpii 

32 

42.79 

-13.5 

-28    0.1 

21  31.8 

4  8  15.0   41.1880 

0Ji70l 

-0.097!) 

♦62 ;  ^34 

B.A.C.5800 

7.5 

2.77 

11.5 

26  51.7 

!•  13  16.9 

-  0  35.6 1 -12080 

0.5707 

0.0531 

-53   -HI 

43  Opbiachi 

5.8 

2.79 

10.7 

28    2.7 

16  59.H 

4  2  58  8,-0.1311 

0.5705 

0.042:J 

♦II    -52 

3  SsgitUrii     • 

4^ 

2.76 

9.0 

27  47.5 

112  57.5 

-II  26.0,-0.6837 

0.5685 

-o.oi:j5 

-20 

-00 

y^  SsgitUrii 

5-6.5 

2.76 

7.5 

29  35.1 

10    9.3 

-  4  30.4   412140 

0.5665 

40.0070 

♦60 

441 

B.A.C.6I27 

5.1 

42.74 

-7.6 

-28  282 

11  27.1 

-  3  15J>   40.0304 

0.5661 

40.0105 

4l6 

-42, 

f  Sagittarii 

3.7 

261 

52 

27    6.0 

19    3  19.4 

-11  58.3   -0.9270   OiVoK* 

0.0542 

-32 

-90 

r  Sagittarii 

3.6 

2.56 

3.7 

27  49.5 

12  29.9 

-  3     7.5   ♦0.459210.5533 

0.077!) 

446 

-H. 

B.  A.  Co666 

5.8 

247 

-2.4 

27  12.0 

,      22  37.3 

4  6  38.5,40.6971    0.5463 

0.1026 

463 

-  5 

B.A.C.7049 

6.5 

2.11 

4  0.5 

22  44.4 

14    2  20.3 

4  9  26.0   -0.4997   0.5257 

0.1605 

♦  5 

-77 

17  Caprioomi 

6.0 

41.92 

4  1.4 

-21  53.7 

10  27.1 

-  6  42.6 

-0.0679   0Ji200 

40.1749 

♦2H 

-4HI 

11  Capricorni 

5.1 

1.88 

1.9 

20  162 

19  33.4 

4  2    6.9 

-0.2004 

0i>l39 

O.I8!)5 

423 

-56 

B.A.C.7335 

6.9 

1.87 

22 

20  36.0 

20  43.1 

4  3  14.5 

40.3H6I 

0.5128 

0.1912 

454 

-24 

36  Capricorni 

7.0 

1.86 

2.3 

20  37.1 

22    0.8 

4  5  29.8 

40.6.'>4.'>  10.5119 

0.1932 

468 

-  !) 

)n  Capricorni 

6.5 

1.86 

2.4 

20  58.7 

22    9.0 

4  5  37.8 

4l  .0770 

0.51 18 

0.1934 

♦69 

4l8 

3U  Capricorni 

5.5 

41.77 

4  2.1 

-18  25.5 

1ft    2  29.2 

4  8  502 

-0.8869 

0J>093 

40.1996 

-12 

-90 

y  Capricorni 

3.7 

1.63 

2.9 

17    H.I 

14    0.6 

-  3  58.7 

40.0755 

0JiO2] 

02146 

441 

-40 

B.A.C.7558 

8.0 

1.59 

2.9 

16  27.0 

16  15.9 

-  1  47.2 

-0.1953 

0.5007 

02172 

427 

-551 

6  Capricorni 

2.8 

1.58 

3.0 

16  36.1 

17  41  6 

-  0  24.0  40.2856 

0.5002 

02190 

452 

-29 

1  Aqnmrii 

4.4 

1.44 

3.4 

14  22.8 

1«    4    9.3 

4  9  45.8 '  40.ir33 

1 

0.4950 

033O0 

448 

-35 

39  Aqoarii 

6.4 

41.42 

4  3.9 

-14  42.5 

7  24  H 

-11     42  41.2950 

0.4935 

4023:^1 

475 

435- 

40  Aqoarii 

7.0 

1.38 

32 

12  266 

7  5!».8 

-10  30.1    -1.0730 

0.4932 

0.2:U<7 

-18 

-00 

4«  Aqnarit 

6.8 

1.38 

3.8 

13  212 

9  492 

-  8  43  8   40JWI2 

0.4926 

0iCJ53 

459   -26 

45  Aquarii 

6.3 

1.37 

4.0 

13  49.7 

11     1.5 

-  7  33.5  4I.I7I0 

0.49  IS) 

0.2364 

476   423, 

54  Aqoarii 

7.0 

1.30 

3.7 

11  45.6 

15  16.7 

-  3  25.3 

-0.1031 

0.4906 

OiMOl 

436   -50 

1    a  Aqoarii 

5.1 

4127 

4  3.8 

-11  12.8 

17  28.3 

-  I   17.3,-0.1768 

0.4897 

4024 IH 

432  -54 

,  5H  Aqoarii 

6.7 

1.27 

4.0 

II  26.5 

18    2.6 

-  0  43.9  402i:)6  o,mn 

02422 

452   -33! 

1  64  Aqoarii 

6.9 

1.21 

3.6 

10  34.4 

22  16.2 

4  3  22.8   40.2835  ,  0.48H2 

02454 

♦57   -30 

65  Aqoarii 

70 

1.17 

4.0 

10  39.1 

17    0  21.8 

4  5  25.0  40.hH:>3 

0.4877 

0.2468 

47!)    4  2 

X  Aqoarii 

3.6 

i.n 

3.6 

8    82 

5  45.7 

4lO  40.2  -0.5481 

0.4866 

0.^03 

4l5 

-78 

78  Aqoarii 

6.4 

4t.lO 

4  3.6 

-  7  45.7 

6  512 

4ll  43.8  -0.6879 

0.4864 

402511 

48 

-90 

432 
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ELEMENTS  FOR  THE  PREDICTION  OP  000ULTATI0N8. 

• 

• 

HAT. 

The  9rAB*t 

# 

▲t  GosjUHonov  or  X.  A. 

raialkiia 

VMoe. 

Mag. 

Red'na  from 
1M6.0. 

Apparent 
DeclinatioD. 

WaahlBgtoa 
Hea&Tliiie. 

HoorAn^ 
H 

r 

s' 

y 

N. 

8. 

-38 

A« 

^ 

81   Aquarii 

66 

♦L06 

4  3!9 

o      » 
-  7  37.4 

d     h    n 
17  10  41.7 

h    m 
-  8  31iJ 

40.1286 

0.4867 

40.2524 

455 

82  Aquarii 

6.4 

L04 

3.8 

7    8.2 

11  20.7 

-  7  53.9 

-0iM25 

0.4855 

0.2536 

431 

-58 

A'  Aquarii 

5.4 

L04 

4.3 

8  15.5 

12  48.5 

-  6  28.5 

41.3630 

0.4854 

0J2545 

4«2 

441 

f  Aquarii 

4.1 

0.98 

4.2 

6  36.8 

17  59i5 

-  I  25.5 

40.8774 

0.4849 

0.2569 

483 

♦  2 

S)6  Aquarii 

5.6 

0.94 

4.1 

5  41.8 

20  51.7 

4  1  21.7 

40.6053 

0.4848 

0J2580 

480 

-13 

Lalnnde  47041 

7.1 

4i).69 

4  4.2 

-  0  51.7 

18  19  42.0 

-  0  24.7 

41J2670 

0.4866 

40J2637 

489 

429 

60  Piaciuin 

6.2 

0.39 

4.2 

4  6  10.2 

19  22    0.9 

4  1  11.0 

40.5254 

0.4958 

0.2605 

♦76 

-17 

62  Piaciuin 

6.0 

0.39 

4.1 

6  43.7 

22  29.4 

4  1  38.8 

40.0469 

0.4962 

0ii603 

447 

-41 

70  Piscium 

8.0 

0.33 

4.5 

7  22.6 

M    5  55.0 

4  8  51.7 

41J2680 

0.5000 

0.2573 

490 

431 

100  Piaciuin 

6.8 

0.19 

4.5 

12     1.4 

22  57.6 

4  1  24.5 

40.5637 

0.5112 

0JM63 

-479 

-12 

n  Piaciuin 

5.7 

44).20 

4  4.8 

4l1  36.4 

91    0    6.5 

4  2  31.3 

4lJi930 

0.5123 

40.2454 

489 

437 

104  Piacium 

7^ 

0.17 

4.4 

13  45.3 

1  10.5 

4  3  33.4 

-0.7433 

0.5135 

0.2445 

475 

♦  5 

26  Arietia 

6.0 

0.03 

5.3 

19  23.4 

SI9    2    7J6 

4  3  43.6 
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BLEM£NT8  FOB  THE  PREDICTION  OF  OOOULTATIONS. 

JULY. 

Tu8TAB*t 

▲t  OowusofKni  Of  R.  ▲. 

LiMitIng  ' 

Parallala. 

1 

HnB«. 

Ifufr 

]Ud*MftMi 

10t6.t. 

Apparwl 
nafiniatkin 

Waahtegtea 

BoarABgk 
U 

F 

c' 

^ 

N. 

8. 
-5J 

A« 

Al 

fett  Leonii 

6.9 

41*46 

-<f.4 

4  3  58!7 

94  41   19.9 

-  6  48.4 

-0.1857 

0.5370 

-0it885 

435 

dO  L«oiiit 

6.5 

1.46 

6.3 

4  46.4 

41  44i< 

-6  434 

-0.7638 

0.5370 

0i{885 

4  5 

-80 

.  H3  l«eonii 

6.5 

1.46 

6.6 

3  35.0 

41  54.5 

-6  16.6 

-0iH8l 

0.5370 

0.4886 

449 

-46 

r  Laonit 

5.3 

1.46 

6.7 

3  46.0 

49  43.0 

-  4  47.1 

-0.0448 

0.6367 

0.4886 

444 

-46 

H9  Laonifl 

6.91 

1.49 

6.7 

4  3  38i> 

M    1  94.5 

-  1  63.7 

-1.1990 

0.6356 

0iW94 

-17 

-86 

R.  AC.  4134 

6.3 

41.44 

-10.5 

-  3  44.4 

91  hAA 

-  6    1.8 

-0.0968 

0A904 

-OiW55 

443 

-43 

/  Virginia 

5:11 

1.48 

14.0 

6  15.4 

M    6  43  4 

4  4  99.6 

-OiflM 

0.5498 

0i»06 

4l4 

-84 

%)  Virginia 

1.50 

14.6 

6  55.6 

9    9.6 

4  4  h\A 

40J787 

0.6300 

0.4790 

464 

-45 

g  Virginia 

5.9 

1.63 

14.3 

10  10.9 

41  43.5 

-  7  I8JJ 

40.3470 

0.6306 

0.9685 

460 

-47] 

50  Virginia 

6.3 

1.64 

14.4 

9  46.3 

99  16.3 

-6  97.7 

-0.3454 

0.6307 

0.4676 

445 

-63 

ne  Virginia 

7.0 

41.67 

-14.3 

-  9  49.0 

99    0  37.4 

-  4  11.4 

-0.9080 

0.6311 

-0JI67I 

-6 

-90 

M  Virginia 

7.0 

I4>S» 

14.4 
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-1.3800 

0.5319 

0i»96 

-48 

-90 

i  Virginia 
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14    9M 
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0.6390 

0.4589 

441 

-43 
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44.05 
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-37 
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17.7 

17  44.9 

4  44.5 
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0.6386 

0.4468 

449 
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90  56.7 

93  34.0 
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43  48.9 
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0.1444 
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-0.1393 
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r  Seorpii 

3jll 

3.43 

16.8 

48    0.4 
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AUGUST.                                                                                 1 

3  Sagittnrii 

4-6  43.74 

-11.3 

-97  47.6 

1    0  14.7 

-  8  48.1 

-0.7144 
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-93  -90. 1 

yi  HngitUrii 
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10.9 

49  35.4 
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41.4440 

0.5608  40.0146 

460 

447  J 

B.A.C.6III7 

5.1 

3.85 

9.6 

98  48.3 

8  53.4 

-  0  46.5 
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0.0164 
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-41 
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-0.8406 
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0.U595 

-43' 

-90 

r  Sagitlarii 

3.6 

4.09 
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47  49.5 

10  4U.3 

4  0    5.8 
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458 

-8 
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-  IJ4 
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4  9  58JS 
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4ll 

A'  Sngiiurii 

5-6'    4.07 

0.7 

44  56.9 

43  44.3 

-11   17.4 

-1.4930 

0.6436 
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-90 

A«  Hagiiurii 

4.7 
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-  0.6 
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B.  A.  €.7049 

6.5 

4.07 

4  5.7 

49  44.3 

4    0  47.6 

-1 1     3.7 

-0.1176 

0.6400 

0.1664 

441 

-49 

17  Caprioomi 

6.0     4.04 

7.6 

41  53.6 

8  35J1 

-  3  10.9 

40.3589 

0.6418 

0.1804 

461 
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1 

)tO  Caprioomi 

6.1  43.U6 

4  9.1 

-19  96.3 

15  19.5 

4  3  40.4 

-1.1040 

0.6179 
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-90  1 

f  Capricomi 

5.1     3.i»8 

9& 

40  16.0 

17  43.1 

4  6  3U.6 

40.4747 
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44H 

-30 

B.A.C.73^ 

6.9     3.?W 

9.7 

40  35.8 

18  53.0 

4  6  47.4 
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0.5164 

0.1  %7 
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1{6  Cnpricorni 
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3J» 

10.0 

40  36.9 

40  10.7 

4  8    4,7 

41.1430 
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469*443 
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5.5 

3.94 

lOi) 

18  45.3 

A    0  39.5 

-II  36.5 

^.3801 

0.6113 

0.4048 

4l6   -67  ! 

1 
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6.7  43.90 
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-17  53.9 

0  49.3 
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14  19.0 
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13.3 

16  46.9 

14  47.4 

4  1  47.3 

40.3808 
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45H   -44 
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3.81 
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4rj  1 4  3 ' 
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40J9474 
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438 


OC0ULTATI0N8,  1895. 


ELEMENTS  FOB  THE  PREDICTION  OP  O00ULTATION8. 


AUGUST. 


Kame. 


I  Aquarii 

«*  Aqunrii 
40  Aqunrii 
42  Aqunrii 
54  Aqunrii 

o  Aquarii 
58  Aquarii 
64  Aquarii 

A  Aquarii 
78  Aqunrii 

81  Aqunrii 

82  Aqunrii 
B.A.C.8094 

96  Aqunrii 
II   Piacium 

13  Pitcium 

14  Piacium 
21  Piacium 
51  Piacium 
60  Piacium 

62  Piacium 
100  Pixcium 
104  Piacium 

26  Arietia 
B.A.C.782 


47 


64 


Arietia 

Arietia 

B.  AC.  1*20 

Arietia 

Arietia 


66  Arietia 

7  Tauri 
II  Tnuri 

g  Pleitidum 

17  Tauri 

18  Tauri 

19  Tauri 

20  Tauri 

21  Tnuri 

22  Tauri 

2:}  Tauri 

24  Tauri 

ij  Tauri 

B.A.C.I171 

27  Tauri 

28  Tnuri 
BAG.  1192 

j>  Tauri 
0  Tauri 

B.  AC.  1444 

W  iv,  1421 
22  Aurigie 
,3  Tauri 

B  AC.  1772 
i:<6  Tauri 

49  Auriga 


THB  9TAK*t 


Bed'na  ttoui 
1896.0. 


4.4 

5.6 
7.0 
5.8 
7.0 

5.1 
6.7 
6.9 
3.6 
6.4 

66 
6.4 
5.4 
5.6 
6.4 

6.4 

5.9 
5.8 
5.8 
6.2 

6.0 
6.8 
7.5 
6.0 
7.0 

6.0 
6.0 
7.0 
4.3 
5.7 

6.0 
6.0 
6.7 
6.3 
4.3 

6.3 
5.0 
5.0 
7.0 
7.0 

4.7 

8.0 
3.0 

7.8 
4.0 

6.2 
6.0 
6.0 
5.3 
5.7 

6.0 
7.0 
2.0 
6.3 
5.3 

5.7 


A«  Al 


a 
♦3.73 
3.67 
3.67 
369 
3.63 

43.61 
3.62 
3.56 
3.48 
3.47 

♦3.45 
3.43 
3.35 
3.36 
3.28 

^.26 
3.25 
3.17 
2.96 

2.89 

♦2. 
2 
269 
2.52 
2.51 

♦2.49 
2.43 
244 
2.44 
2.37 

♦2.34 
2.33 
2.32 
2.30 
2.30 

♦2JW 
2.30 
2.30 
2.30 
2.30 

♦2.29 
2.29 
2.29 
2.29 
228 

♦2.28 
2.28 
2.23 
2.21 
2.16 

♦2.07 
2.02 
2.01 
1.98 
1.92 

♦liM 


5.2 

5.2 
5A 
65 

6.7 

6.8 
7.3 

8.0 
8.0 

8.5 
^^8.5 
8.7 
9.2 
9.2 

9.2 
9.4 
9.4 
9.4 
9.9 

9J6 

9.1 
8.4- 
6.5 
6.8 

6.3 
5.9 
5^5 
5.6 
4.0 

4.6 
3.9 
3.3 
3.5 
3^ 

3.3 
3.3 
3.5 
3.4 
3.4 

3.6 
3^ 
3i> 
3.4 
3.5 

3.5 
3.0 
2.1 
1.6 

10.4 

♦  9.7 
9.0 
9.0 
8.3 
8i2 


AppanBl 
DeeliBiitfoB. 


-I  I  22.4 
12    4.6 

12  26.4 

13  21.0 
II  45.4 

-11  12.6 
II  26.3 
10  34.2 

8    8.0 
7  45.6 


7 
7 
4 
5 
2 


375 

H.0 

3.7 

41.6 

21.8 


-  1  39.6 

-  1  49.7 

♦  0  29.9 
6  22.8 
6  10.4 

♦  6  43.9 

12  1.6 

13  45^ 

19  23.6 
18  25.3 

♦19  34.1 

20  15.1 

21  12.3 
20  55.5 
24  21.3 

♦22  26.7 
24  6.9 
24  59.6 
23  57.7 

23  47.2 

♦24  30i) 

24  8.4 
24 
24 
24 


2.6 
13.8 
12i2 


♦23  37.5 
23  47.7 

23  47.0 

24  1.6 
23  44.1 

♦23  49.1 

25  15.9 

26  12.6 

27  6.2 

28  24.9 

♦27  54.1 

50.6 

31.3 

9.4 

35.3 


28 
28 
29 
27 


At  Ooajuiicnox  nr  R. 


WasbiBffton 
Mean  lime. 


4    h 

4  413 
6  nJA 

8  3.7 
13  32.7 

15  45.0 

16  19.5 
20  34il 

y    4    7.4 

5  14.1 

9  7.0 
9  46.4 

17  14.4 
19  24.7 

«    1  12.9 


2 

3 


39.6 
54.9 
12  44.6 
•  13  18.5 

21  45.7 

22  15.3 
!•  23  40.3 
II  1  58.9 
19    4     3.2 

5  30.8 

9  43.8 

17    9.1 

17  31.3 

17  40.9 

13    5    5.9 

6  58.8 
9  36.6 

12  22.4 
14  8.8 
14  10.9 


14 
14 
14 
14 
14 


17.6 
19.2 
354 
37.3 
41.1 


14 


14  48.8 

15  15.3 
15  18.8 

15  44.8 

16  2.3 

16    2.8 

16  30.3 

1   12.1 

5    8.7 

13  40.2 


19    0  56.9 


♦  6.4     ViS    6.3 


6 

7 
12 
17 


14.5 
22.3 
21.5 
43.6 


He-TAiH 


-10  38.0 

-  6  53.1 

-  5    6.3 
♦  0  13.7 


♦ 
♦ 

♦ 


2  22.4 
2  56.0 

7  4.5 
9  35.1 

8  30.2 


-  4  43.5 

-  4    5.2 

♦  3  10.9 
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0.1  H93 
0.1607 
0.1569 
0.1514 

40.1453 
0.1414 
0.1414 
0.1409 
0.1408 

40.1403 
0.1403 
0.1401 
0.13!»7 
0.1387 

40.1387 
0.1375 
0.1370 
0.1370 

40.1359 


LliHltlng 
ParaJleU. 


N. 


449 

478 
479 
479 
-51 

478 
♦6?» 
489 
483 

4l3 

499 

-98 

0 

497 

4l9 

-95 
4  1 

4W 

479 
4  9 

446 
493 
4.<>0 
479 
490 

45H 
48I 
-98 
490 
433 

4  3 
489 
490 
447 
474 

486 
469 
479 
490 
490 

4OO 
490 
490 
490 
490 


-  4  97.1 

-  3  39.1 

-  9  I3J 


4 
4 


4 

9 
I 

7 
I 


93 
56.1 

57i) 
\bM 

4.8 


14  14.9!  4O  39.7 


-Oi^l! 
41.0570 


03687 
03694 
-O.I3!Ki' 03811 


-0.9046 
-03306 
-l.»'40 
403766 
-0.498M 

-0.7839 


03834 
03837 
03855 
03865 
03H9I 

03864 


-49 
4l9i 

4  7i 

441 

.84 

-13 
-90 
439 
4  4 
-81 

-69 
-90  j 
-90 
-69, 
-84 

-88 

-84  ' 

4l3, 

454; 
-6H 

-37 
-56 
4l5 

-  6 
437 

-90, 

-  3. 
-66 
439 
-3!» 

-65i 
4  5 

4l5 

•i 


-  4 

4  3 

-71 

-  51 
433 
494  i 

496, 

4l3 

437 

430 

-50 


40.I047 

-  6 

0.1099 

♦!H> 

0.048H 

436 

40.0397 

-10 

0.09!  »9 

4l4 

40.0135 

-9r. 

.0.0(»35 

♦8b 

00541 

490 

-0.05I»9 

-  9 

-63 
43b 
-9b 

-61 

-47! 


-61 

4l3 

-49 
-62 
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OOOULTATIONS,  1895. 


ELBMEN'ra  FOB  THE  PREDICTION  OP  OOOULTATIONS, 

• 

DECEMBER. 

Thi  0TAm*t 

AT  Cosjuaoryov  nr  B.  A. 

LteMag! 
PteaDcla. 

KMne. 

Hag. 

6^ 

Bed*]ii  trmn 
1M&.0. 

Appareat 

Declbatkm. 

Waahlajctoa 
MeanlW. 

Hmit  Angle 

Y 

«' 

tf' 

N. 

8. 

Am 

Ai 

25  Geminorum 

♦5*34 

*i:o 

♦28  17.7 

A    h    n 
S  14  56.3 

li    m 
♦  1   13.2 

-0.7625 

0.5862 

-0.0614 

0 

-6! 

:i9  Geminorun 

6.3 

5.22 

LO 

26  13.1 

21  49.1 

♦  7  49.6 

♦0.8861 

0.5849 

0.0823 

♦90 

♦26 

W.  vi,  1656 

bM     5.24 

♦  0.3 

26  59.4 

23  46.3 

♦  9  42.0 

-0.0738 

0.5842 

0.0881 

♦40 

-25 

47  Geminonim 

6.0     5  23 

-  0.8 

27     1.7 

4    2  45.3 

-II  26.1 

-0.3893 

0.5833 

0.0967 

♦21 

-43 

49  Gerninorum 

7M     5.18 

0.7 

25  55.4 

3  20.6 

-10  52.3 

♦0.6896 

0.5830 

0.0984 

♦90 

♦14 

A  Geminorom 

5.7   ♦5.12 

-  2.0 

♦25  15.1 

7  34.7 

-  6  48.2 

♦0J»63 

0.5823 

-0.1107 

♦90 

♦27 

c  Gerninorum 

6.0 

bM 

5.2 

26    1.9 

15  48.8 

♦  1     6.7 

-0.8700 

0.6775 

0.1335 

-  6 

-64  , 

ff  Gerninorum 

3.7 

5.00 

4.9 

24  :w.7 

15  58.4 

♦  1   15.0 

♦0.5208 

0^773 

0.1340 

♦80 

♦  1 

u*  Cancri 

6.3 

4.97 

7.2 

25  22.6 

22  57.9 

♦  7  69.3 

-IJWOO 

03783 

0.1522 

-X 

-65 

/!>  Cancri 

6.3 

4.86 

7Ji 

22  56.0 

A    0  52« 

♦  !)  49.6 

* 

♦0.9863 

0.5727 

0.1571 

♦90 

♦25 

y  Ciocri 

4.3 

♦4j64 

-1L3 

♦21  50.6 

16  18.0 

♦  0  40.5 

-0.6087 

0.6Ge4 

-0.1929 

♦II 

-^ 

H<)  Cancri 

6.5 

4.36 

13.3 

18  28.2 

•    4  3!>.8 

.11  24.6 

♦0.2918 

0.5542 

0.2172 

♦61 

-20 

83  Cancri 

6^ 

4.30 

14.0 

18    8.8 

7  44.9 

-  8  26.0^ 

-0.0577 

0.5582 

0.2227 

♦41 

-39 

V  Leonii 

6.3 

3.95 

16.9 

12  56.5 

9    1  22.0 

♦  8  34.5 

♦1.064G 

0JMI6 

0iM90 

♦90 

♦19 

a  Leonii 

1.3 

3.79 

16.7 

12  28.5 

6    1.9 

-10  55.0 

♦0.3639 

0.5391 

0.2547 

♦65 

-21, 

45  Leonitf 

6.0 

♦3.65 

-I74> 

♦10  17.5 

14  58.4 

-  2  16.3 

♦0.9587 

0.5347 

-0.2640 

♦58 

-28 

P  Leonii 

3.9 

3.61 

I7i> 

9  50.5 

17  23.6 

♦  0    4.1 

♦0.0744 

0.5335 

0ii662 

♦48 

-38 

49  Leonit 

6.0 

359 

17i) 

9  11.3 

18  26.7 

♦  1     5.1 

♦0.4564 

0.5334 

0iW80 

♦71 

-19 

56  l4eonis 

6.6 

3.40 

18.3 

6  44.5 

8    4  22.5 

♦10  41.4 

♦0.2601 

0.5299 

0.9743 

♦58 

.30 

e  LeoDiH 

5.3 

3.38 

18.5 

6  39.6 

6  37.2 

-11     8i{ 

-0J8855 

0.5291 

0^2755 

♦29 

-58< 

82  Leonii 

6.9 

♦3.20 

-19.0 

♦  3  52.5 

18  334> 

♦  0  25.1 

-0.7864 

03267 

-0.2802 

♦  3 

-77 

HO  Leonir 

65 

3.2] 

19J2 

4  26.0 

18  38.7 

♦  0  30.2 

-1.3750 

03267 

0.2802 

-42 

-Sb' 

83  Leonii 

6.9 

3.15 

18.8 

3  34.8 

19    7.6 

♦  0  58.1 

-0.6452 

03267 

0ii804 

♦41 

-m 

r  Leonii 

5.3 

3.19 

19.0 

♦  3  25i5 

19  3S>.3 

♦  1  28i) 

-0.6401 

03266 

0.2805 

♦II 

-^ 

B.A.C.4I34 

6.3 

2i» 

itiJ6 

-  3  22i> 

•  19  49.0 

♦  0  53.2 

-0.5357 

03272 

0J3796 

♦16 

-76 

X  Virginii 

SM 

♦2.75 

-18.0 

-  7  25.4 

!•    5  52.5 

♦10  36.4 

♦0.7794 

03297 

-0ir750 

♦76 

-  3 

28  Virginii 

7.0 

2.74 

18.3 

6  55.7 

7    9.7 

♦11  51.1 

-0.0761 

0.5301 

0.2741 

<f89 

-48 

^  Virginii 

5.2 

2.68 

17.9 

8  58.4 

13    0.7 

-  6  29.4 

♦0.4061 

0.5320 

0.2702 

♦65 

-23: 

g  Virginii 

5.9 

2.62 

17.9 

10  11.0 

19  21.2 

-  0  21.4 

-0.0626 

0.5347 

0.2651 

♦:« 

-47 

50  Virginii 

6.3 

2.62 

18.0 

9  46.4 

20  13.5 

♦  0  29.2 

-0.7094 

03360 

0.2643 

♦  5 

-90 

62  Virginii 

7.0 

♦2.56 

-17.9 

-10  4$i> 

11     1     8.1 

♦  5  14.1 

-0:9969 

03370 

-Oii593 

-13 

-90 

t  Virginii 

5.7 

2.54 

17.6 

12  10.0 

4     4.2 

♦  8    4.3 

-O.3203 

03386 

Oi2563 

♦24 

-€2 

8:)  Virginii 

60 

2.50 

16.7 

15  39.4 

12    9.0 

-  8    7.2 

♦1.1980 

03429 

0.2463 

♦74 

♦26; 

85  Virginii 

6.5 

2.50 

16.9 

15  14.7 

12  38,8 

-  7  38.4 

♦0.6666 

0.5429 

0.2457 

♦74 

-10 

1I.A.C.4798 

5.8 

2.43 

16.3 

17  42.9 

Itl    I  55.7 

♦  5  11.0 

♦0.0891 

03509 

0.2256 

♦38 

-42 

42  Librn^ 

5.7 

♦2.36 

-14.1 

-23  ^M 

13  13  467 

-  8  16.6 

-0.8714 

03723 

-0.1490 

-19 

-90 

B.A.C.5197 

6.0 

2.37 

13.8 

24  2:14 

16    1.2 

-  6    7.3 

-0.2609 

03736 

0.1433 

♦^14 

-59 

6  Hcorpii 

5.3 

2.37 

13.6 

25  26.1 

18    5.9 

-  4    7.3 

♦0.5222 

03745 

0.1377 

♦56 

-IS 

A*  Scorpii 

5.2 

2.:i7 

13.5 

25     1.0 

19  10.4 

-  3    5.8 

-0.0650 

0.5750 

o.i:tf>i 

♦23 

-47 

II.  A. C. 5255 

6.0 

2.37 

l3Jb 

25    6.1 

19  24.8 

-  2  51.4 

0.0000 

03754 

0.1344 

♦26 

-44 

3  Scorpii 

6.7 

♦2.37 

-13.5 

-24  56.1 

19  :<5.!) 

-  2  40.8 

-0.1969 

03754 

-0.1342 

♦16 

-56, 

4  Scorpii 

6.3 

2.38 

13.4 

25  57.6 

19  55.6 

-  2  21.8 

♦0.8166 

03754 

0.1330 

♦64 

♦  3 

n  Scorpii 

3.4 

2.:i8 

13.3 

25  48.9 

21    16.7 

-  1     3.8 

♦0.4918 

03761 

0.12Jr3 

♦52 

-16* 

U.A.C.53I4 

5.7,    2.37 

13iS 

25  34.5 

23    5.8 

♦  0  41.1 

♦0.0120 

03768 

0.1244 

♦26 

-43 

11.  A.  C.  5347 

6.0     2.39 

13.0 

26    2.8 

14     1     0.1 

♦  2  31.1 

♦0.2669 

03777 

0.1 191 

♦38 

-29 

e  Scorpii 

3.4   ♦2.37 

-12.7 

-25  20,6 

6  14.7 

♦  7  33.4 

-1.0470 

03797 

-0.1049 

-35 

-90 

a  Scorpii 

1 

L4     2.39 

12.3 

26  12.1 

NEW 

9  3l).5 
MOON. 

♦10  41.6 

-0.4835 

03806 

-0.0952 

-  2 

-76 

f  Sagittiirii 

3.7     2.68 

5.6 

27    6.0 

im  15  52.8 

-  9    3.3 

-0.3286 

05715 

♦0.0659 

♦  3 

-65 

,     a  SagilUirii 

2.4 

2.63 

4.9 

26  25.7 

19  52.4 

-  5  12.7 

-0.7573 

0.56B3 

0.0768 

-19 

-110' 

r  Sngillarii 

3.6   ♦2.69 

-  4.7 

-27  49.5 

IT    0  43.7 

-  0  32.3 

♦1.1330 

03654 

♦0.0897 

♦62 

♦21» 

A>  Sngittnrii 

6-6     2.72 

2.2 

24  56.9 

13  13  1 

♦II  29.9 

-0.6170 

03559 

0.1207 

-  6 

~89 

k*  Sngittnrii 

4  7     2.72 

-  2.2 

25    6.9 

13  30.4 

♦II  46.6 

-0.4031 

03558 

0.1214 

♦  6 

-70 

B.  AC.  7049 

6.5     2.84 

♦  1.9 

22  44.4 

18  13  23.4 

♦10  50.4 

♦0.5659 

03357 

0.1712 

♦61 

-13 

17  Capricorni 

6.0     2.88 

3.4 

21  5:16 

21   18.2 

-  5  30.2 

♦1.0650 

03286 

0.1848 

♦68 

♦lt» 

20  Capricorni 

6^  ^2.87 

1 

♦  4.9 

-W  26.4 

19    3  52.1 

♦  0  51.3 

-0.3607 

03229 

♦0.1950 

♦16 

-66 

000ULTATI0N8,  1895. 
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ELEMENTS  POE  THE  PBBDIOTION  OP  O00DLTATION8. 

DECEMBER. 

TBI  STAft*S 

▲t  Counjwomm  n  R.  ▲. 

LfaalUnc  1 

PanUela. 

Kmd*. 

Mac. 

R«d*iia  from 
1W0.0. 

Apparent 
Decunaiioo. 

Waebtoctoa 
Mean  Time. 

HowAngjle 
H 

F 

t* 

f' 

N. 

8. 

A« 

Ai 

tf  Capricorni 

6.1 

vloo 

♦  ^.0 

-20  1^.1 

d    h    n 
19    6  12.6 

li    n 
♦  3    7.4 

♦1.0010 

0JS211 

♦0.1985 

♦7« 

4l3 

30  Capricorni 

6.5 

2.91 

6.5 

18  25.4 

13    0.7 

4  9  42.9 

♦0.3746 

0.5156 

0J2079 

♦56 

-24 

31  Capricorni 

6.7 

2.90 

6.6 

17  54.0 

13  10.4 

♦  9  52.4 

-0.1637 

0.5153 

0J908I 

♦28 

-53 

1  Capricorni 

4.4 

2.90 

7.0 

17  16.8 

15  12.0 

♦11  50.3 

-0.4150 

0.5125 

0.2106 

4l5 

-69 

44  Capricorni 

6.1 

2.92 

9.4 

14  52.7 

99    1  58.0 

-  1  42.9 

-0.7086 

0.6056 

0.2230 

48 

-90 

45  Capricorni 

6.3 

42.93 

♦  9.3 

-15  \3JS 

8  27.4 

-  1   14.4 

.0JJI37 

0.5054 

♦032236 

427 

-56 

fi  Capricorni 

5.4 

2.97 

lO.I 

14    2.6 

7  20.5 

♦  3  30i2 

-0.41  II 

0.5017 

0J2282 

4I8 

-68 

«*  Aqaarii 

5.6 

2.99 

11.8 

12    4.7 

16  40.5 

-11  25.7-0.4016 

0.4964 

032365 

420 

-67 

40  Aquarii 

7.0 

3.01 

12.0 

12  26.5 

18  12.3 

-  9  56.4  ♦0.3613 

0.4958 

0.2379 

46O 

-25 

54  Aqaarii 

7.0 

3.06 

13.0 

11  45.5 

91     1  28.0 

-  2  52.8  ♦1.3560 

0.4917 

0J2429 

478 

442 

67  Aqaarii 

6.4 

♦3.06 

♦15.5 

-  7  30.4 

10  42.7 

♦  6    6i$ 

-1.0640 

0.4877 

♦0J2484 

-15 

-90 

A  Aqaarii 

3.6 

3.11 

15.7 

8    7JJ 

15  59.0 

♦11  14.6 

♦0.9391 

0.4857 

032506 

♦82 

46 

7H  Aquarii 

6.4 

3.11 

16.1 

7  45.5 

17    5.6 

-11  40.6 

♦0i)067 

0.4855 

0J2509 

470 

-  2 

B.A.C.H0I7 

6.1 

3.11 

17.3 

5  16.3 

31     8.7 

-  7  49.8 

-0.9471 

0.4843 

032526 

-7 

-90 

B.A.C.8094 

5.4 

3.16 

18.4 

4    3.8 

m   5    4.3 

-  0     1.1 

-0^2452 

0.4823 

032562 

431 

-57 

11  Pisoiam 

6.4 

♦:).2I 

♦19.6 

-  2  21.8 

13    8.1 

♦  7  44.1 

-0.0867 

0.4811 

♦0JK67 

439 

-49 

12  Piaciom 

bJb 

3.20 

19.9 

1  36.5 

13    4.3 

♦  7  46.3 

-0.9313 

0.4811 

0.2567 

-  5 

-90 

13  Piicium 

6.4 

3.21 

20.0 

1  39.6 

14  38Ji 

♦  9    8.6 

-0.5058 

0.4810 

032569 

♦19 

-73 

14  Piaciom 

5.9 

3.22 

20.0 

-  1  49.7 

15  43.7 

♦10  21.5 

♦0.0129 

0.4808 

032571 

445 

-43  = 

VI  Piaciom 

5.8 

3.27 

21.7 

♦  0  2«).9 

93    0  33J2 

-  5    2.8 

-0.2895 

0.4807 

032575 

429 

-60' 

S5  Piaciom 

6.4 

♦3.28 

♦22.1 

♦  1  '30.8 

8  38.1 

-3     1.2 

-0.8776 

0.4808 '  40.2575 

-  2 

-**i 

51  Piaciom 

5.H 

3.48 

24.9 

6  22.9 

94    1     5.1 

•  5    9.8 

-0.5055 

0.4848 

0.25.34 

4I8 

-W 

68  Piaciom 

6.0 

3.56 

25.4 

6  44.0 

10    0.4 

♦  3  31.1 

41.3520 

0.4878 

0324«»9 

4.90 

441 

101  PiKiiom 

6.3 

3.90 

27.8 

14    8.0 

M  11  46.5 

4  4  34.0 

-0.5242 

0.5021 

0.2328 

4l7 

-68 

104  Piacium 

7.5 

3.93 

27.6 

13  45.7 

13  36.4 

♦  6  80.8 

40.3038 

0.5031 

0.2312 

46I 

-24  1 

26  Arietia 

6.0 

♦4.35 

♦28.1 

♦19  2:^8 

99  15  30.0 

4  7  87.5 

-0.1906 

0.5236 

♦0.2009 

434 

-44! 

B.  AC.  782 

7.0 

4.36 

27.7 

18  25.5 

16  57.0 

4  8  51.9 

♦1.1480 

0.5252 

0.I98H 

490 

431  ' 

fi  Arietia 

6.0 

4.44 

27.9 

19  34.3 

81     HM 

-11    4.9 

40.7302 

0.5288 

0.1925 

490 

4  4 

B.A.C.980 

7.0 

4.59 

27.5 

21   12.5 

97    4  52.4 

-  3  36.0 

♦0.4110 

0.5360 

0.1797 

♦69 

-11 

t  Ariatit 

4.3 

4.59 

27.4 

20  55.7 

5    2.0 

-  3  26.7 

40.7398 

0.5360 

0.1794 

♦90 

46 

64  Arietia 

5.7 

♦4.83 

♦26.6 

♦24  21.5 

16  22.6 

♦  7  30.9 

-1.0090 

0.5471 

♦0.1603 

-16 

-66 

11  Tauri 

6.7 

5.00 

24  i) 

24  59.8 

23  37.0 

-  9  29.9 

-0.5<ia2 

0.5539 

0.1426 

♦11 

-60 

w  Pleiadom 
17  Tauri 

6.3 

4.99 

2401 

23  57.9 

99    1  23.0 

-  7  47.7 

40.7457 

0i>554 

0.I3H7 

♦90 

4I2 

4.3 

4.99 

24.3 

23  47.4 

1  25.1 

-  7  45.6 

40iW65 

0..'>5.'>4 

0.1386 

♦!K) 

»23 

18  Tauri 

6.3 

5.01 

24.4 

24  31.0 

1  31.8 

-  7  39.1 

40.1820 

0Ji556     0.1382 

♦54 

-18 

I5>  Tauri 

5.0 

♦5.01 

♦24.4 

♦24    8.6 

1  33.4 

-7  37.6 

40.5815 

0J>5o6   40.1382 

♦84 

4  2 

20  Tauri 

5.0 

5.00 

24.3 

24    2.8 

1  49.5 

-  7  22.1 

40.7207 

0.5560 

0.1376 

♦90 

4IO 

1  21  Tauri 

7.0 

5.0t 

24.3 

•24  14.0 

1  51.4 

-  7  20.3 '  ♦0J>26:» 

O..V16O 

0.1376 

♦79 

0 

'   22  Tauri 

7.0 

5.01 

24.3 

24  12.4 

1  55.2 

-  7  16.6  ♦0.56;io 

O..V»60 

0.1374 

♦83 

4  2 

'  23  Tauri 

4.7 

4.99 

24.1 

23  37.7 

2    2.9 

-  7    9.2 

41.1940 

0.5563 

0.1373 

♦90 

443 

1 

24  Tauri 

8.0 

♦5.00 

♦24.1 

♦23  47.9 

2  29.2 

-  6  43.8 

41.0740 

O.^TiM 

♦0.1361 

♦90 

433 

,     tf  Tauri 

3.0 

5.00 

24.1 

23  47.2 

8  32.7 

-  6  40.4 

41.0930   0/>,-.67 

0.1360 

♦90 

435 

B.A.C.II7I 

7.8 

5.02 

24.0 

24     1.8 

2  58.7 

-  6  15,3 

40J^'i4 

0.'>57l 

0.1351 

♦90 

♦81 

27  Tauri 

4.0 

5.01 

23.9 

93  44.3 

3  16.1 

-  6  58.6 

4l  i2440 

0.5572 

0.1345 

♦90 

♦49 

28  Tauri 

6.2 

5.02 

23.9 

23  49.3 

3  16.6 

-  5  58.1 

41.1540 

0.6572 

0.1344 

♦90 

♦40 

B.  A.C.I  192 

6.0 

♦5.08 

♦24.0 

♦25  16.1 

3  44.0 

-  5  31.7 

-0J159 

0.5576 

♦0.1338 

426 

-43: 

jf  Tauri 

6.0 

5.23 

22.3 

26  12.8 

12  24  5 

♦  2  A9J6 

-0.2460 

0.5656 

0.1124 

430 

-37 

#  Tauri 

5.3 

530 

21.4 

27    6.3 

16  20.9 

4  6  37.4 

-0.76<K> 

0.5689 

0.1022 

0 

-63' 

y  Tauri 

5.7 

5.27 

20.8 

25  23.2 

17  17,9 

4  7  aaji 

41.I4H0 

0..5697 

0.0*»«IH 

♦90  j  ^43 

W.iv,l421 

6.0 

5.6^i 

15.4 

27  54.2 

99  12  12.8 

♦  1  43.3 

-0.1023   0J5832 

J 

0.0467 

♦38;-23; 

'     /?  Taori 

2.0   ♦5,72 

♦13.4 

♦28  31.3 

18  41.4 

4  7  56.4 

-OA044   0.5H66 

♦0,0268 

♦15-45 

136  Tauri 

5.3     5.7M 

9.8 

27  35.4 

99    5  10.3 

-  6    0.1 

40.5689 

0.5907  f  -0.0<»60 

♦85    ♦In 

1  4!*  Auriga 

5.7  1    5.Ht» 

7.7 

28    6.3 

21   12.4 

4  9  22.8 

-0,4657 

0.5927;    0.0570 

♦IM    -45 

1                                                           ^7 

54  Auric* 
30  Ueminorum 

1 

6.0,    5.01 

3.4 

28  21.4 

22  52.0 

♦10  58.4 

-0>J2I7 

OJiOl*     0.0622 

-  4    -62 

6.3     riH2 

♦  0.7 

26  13.1 

31    6  17.7 

-  5  54.1 

40.8106 

0.5912 1    0.0855 

♦!K>   ^21 

47  Geminorum 

6.0   ♦r».rt(> 

-  I.I 

♦27     1.7 

II     7.3 

-  1   16.3 

-0.4630 

0.5!K)5  1  -0.1004 

♦18   -4S 

1     A  Geminorum 

5.7   ♦r».78 

-  2  H 

♦25  15.1 

15  502    ♦  3  15.2 

40.8:«i4   0  5Hrt7   -0.1 1411 

♦«M)     ♦Vt* 

—                             - 
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OCOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1895. 


Date. 


Jan. 


I 

I 

4 

II 

14 

18 
19 


Feb.  3 
3 
3 
3 

3 
6 
16 
1 
5 


Tub  9Tiui*t 


ITame. 


M»« 


Mar. 


7 

10 
13 
17 

31 

Apr.    2 

II 


May 


29 
6 

7 
9 


June   5 

5 

o 

12 

19 

21» 

39 

July    6 


10 
II 
13 
13 

6 

6 

12 

13 

13 


Aug, 


^  Aquarii 

96  Aquarii* 

100  Piacium* 

y  Cancri 
80  Cancri  t 

B.A.C.4923t 
B.A.C.5I97I 

NEW  MOON. 
42  Aquarii  t 
g  Pleiaduin 

19  Tauri 

21  Tauri 

20  Tauri 

22  Taun 

47  Geminorum 
r  Scorpii 
B.  AC.  782 
49  Aurigv 

y  Cancri 
80  Cancri 

B.A.C.4722 
y^  Sagittarii 

NEW  MOON, 
W.iT,  1421 
47  Geminorum 
b  Scorpii  t 

NEW  MOON. 
W.Ti,16r>6 

t  Virginia 
B.A.C.4722 
B.  A.  C.  53471 

NEW  MOON, 
b  i^corpii 

4  Scorpii 
ir  Scorpii  % 

42  Aquarii 
9  Tauri 

NEW  MOON. 

if  Virginia 

85  Virginia 
B.A.C.6666 
B.  AC.  7325 

26  Capricorn! 

G4  Aqunrii 
96  Aquarii 
60  Pisciura 
62  Piscium 

NEW  MOON. 
54   Aquarii 
o  Aqunrii 
B.  A.(\920 

5  Pleindum 
1 5  Tauri 


IMIiEBSION. 


WaahingtoiL 


Sidereal 
Time. 


4.1 
5.6 
6.8 
4.3 

6.8 

7.3 
6.0 

5.8 
6.3 
5.0 
7.0 
5.0 

7.0 
6.0 
3.2 
7.0 
5.7 

4.3 

6.8 

5.8 

r>.6.5| 

6.0 
6.0 
5.3 

8.2 
5.7 
5.8 
6.0 

5.3 
6.3 
3.4 

5.8 
7.0 

5.2 
6.5 

5.H 
6.9 
7.0 

6.9 
5.6 
62 
6.0 

7.0 
5.1 

7.0 
6.3 

5.0 


h  m 
2  59 
15 
36 
57 
38 


6 
8 
8 
4 


10  31 

8  51 

3  32 
6  6 
6  12 
6  37 

6  38 

6  41 

13  0 
16  40 

6  37 

10  II 

11  1 
5  53 

12  26 
15  5 

9  J5 

7  46 

19  42 

12  49 

14  47 
11  47 
II  30 

15  22 

18  23 

20  8 

0  9 

20  59 

15  54 

16  32 

21  43 

18  5 

19  43 

19  45 

17  51 

20  14 

21  31 

22  23 

1  25 

2  15 

21  42 

22  0 


Mean 
Time. 


h  m 

8  13 

11  29 

13  :m 

13  31 

9  I 

14  37 

12  54 


7 
9 
9 
9 


4 

10 
16 
41 


Angle  from 


9  42 

9  45 
15  51 
18  51 

7  59 
11  16 

II  58 

6  39 

13  0 

15  22 


8  38 

7  a 

18  20 


10 
II 

8 
8 


18 
47 
44 

20 


10  25 

13  25 
15  10 
18  43 

15  6 

9  22 
9  56 

14  43 
10  58 
12  35 

12  30 
10  32 

12  47 
14  3 

13  21 

16  22 
16  49 
12  13 
12  31 


North 
Point. 


Vertex. 


61 

31 

27 

177 

128 

93 
66 

9 

126 

87 

76 

118 

84 

38 

132 

120 

80 

128 
100 
123 
1)8 

57 

161 

50 

88 

59 

151 

83 

81 
125 

65 
359 
137 

122 

154 

128 

36' 

99 

38 
91 

87 
8 

22 
74 

65 
80 
53 


ll 
341 
338 
165 
178 

143 
118 


319 
69 
40 
18 
60 

26 

343 

130 

65 

19 

75 
151 
146 
151 

356 
128 

8 

33 

39 

182 

129 

86 

94 

20 

333 

189 

84* 
120 
101 

71 
117 

74 
141 
137 

53 

21 

36 

86 

134 

108 


BHEBSIOK. 


Waahington. 


Aji^e  from 


Sidereal 
Time. 


h  m 


6 
59 
15 
9  35 
6  31 


4 

6 
9 


11  85 

9  28 


4 
6 
7 
7 
7 


11 
56 
26 

50 
34 


Mean 
Time. 


7  53 
13  19 

18  0 


7 
II 


22 

8 


12  4 

6  48 

13  42 
16  24 

10  6 
8  32 

20  27 

13  38 

15  18 
12  53 
12  26 

16  36 
19  33 

21  5 
0  59 

21  17 

17  2 

17  18 

22  22 

19  18 

20  49 

21  5 

18  49 

21  13 

22  2b 

23  40 

2  31 

3  42 
22  39 
22  57 


h  m 
9  20 

12  13 
14  17 

14  9 
9  54 

15  31 

13  31 

7  43 
10  0 
10  30 
10  54 
10  38 

10  57 

16  10 
20  11 

8  44 

12  13 

13  1 
7  34 

14  16 
16  41 

9  29 


North 
Point. 


7 
19 


48 
6 


11  7 

12  19 


9 
9 


50 
16 


11  39 

14  35 

16  7 
19  33 

15  24 

10  30 

10  42 
15  22 

12  11 

13  41 

13  50 

11  30 

13  46 

14  57 

14  38 

17  28 

18  16 
13  10 
13  88 


22I 
276 
293 
337 
284 

326 
339 

288 
208 
248 
262 
219 

254 
355 
254 
203 
309 

281 

319 
309 
257 

310 
230 
387 

305 

6 

260 

325 

321 
255 
307 
282 
177 

891 
241 
186 

278 
199 

252 
209 
801 
275 

856 
813 
237 
833 
861 


180 
826 
247 
307 
335 

11 
31 


236 
150 
190 
204 
261 

196 
302 
235 
148 
249 

825 

8 

314 

876 

9 
178 
879 

855 

340 

877 

9 

306 
215 
257 
247 
230 

245 
199 
152 
300 
202 

274 
256 
248 
318 

237 
169 
209 
890 
319 


0 

!a 

o  e 


I 


b    B 
I      7 

0  44 

0  39 
0  38 
0  53 

0  54 
0  37 

0  39 

0  50 

1  14 
1    13 

0  56 

1  12 
0  19 


1 
0 
0 

1 
0 
1 
1 


1 
0 
0 

1 
1 


2«1 
45 
57 

3 
55 
16 
19 


0  51 
0  46 
0  45 

0  49 

0  31 

1  6 

0  56 

1  14 
1  10 
0  57 
050 
0  18 


8 
46 
39 
13 

6 


1  20 
0  58 
0  59 

0  64 

1  17 

1  6 
I  87 
0  57 
057 


NoTB— Tlu^  anul<\<«  of  positl«>n  are  oounted  from  the  north  point  and  vertex  of  the  mooa'a  Bab|  tovard  the 

•  WhoU*  oo4<nltHtioD  l>^low  tht<  horizon  of  Washington, 
t  luiiut^rHioD  Im'Iow  the  bi»rir.oo  of  \Va«*hineton. 
t  Kmerttiou  Ih'»Iow  the  hotizon  of  Waahiuston- 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  TEAR  1895. 

DOOBSIOV. 

XMXB810N. 

• 

Toi  8TAm*t 

Jl 

DO*. 

WaahtnftoB. 

Aagli 

»  tnm 

WaabiafftoB. 

An^  from 

%■  d 

t 

<5 

NanM. 

Mag. 

BiderMl 
Time. 

Mean 

Time. 

Korth 
Potat 

Yertex. 

Sidereal 
Time. 

Mean 

Time. 

North 
Point 

jverlex. 

Aag.  13 

20  Tsuri 

6.0 

h    m 
22  11 

h    m 
12  41 

Hi 

uS 

h    m 
23    8 

b    m 
13  38 

o 
229 

28f 

h    m 
0  57 

13 

21  Tsuri 

7.0 

22  22 

12  52 

47 

103 

23  19 

13  49 

264 

322 

0  57 

13 

22  Tsuri 
KBW  MOON. 

7.0 

22  23 

12  53 

66 

112 

23  22 

13  52 

256 

313 

0  59 

Sept.  2 

i  Aqusrii 

4.4 

17  42 

654 

19 

64 

18  30 

7  42 

294 

334 

0  48 

8 

B.  A.C  782 

7.0 

20  57 

9  45 

98 

152 

21  45 

10  33 

202 

256 

0  48 

9 

7  Tauri 

6.0 

3  31 

16  14 

9 

356 

4  22 

17    5 

303 

272 

0  51 

V2 

49  AuHm 
8  L«ODii 

5.7 

4  36 

17    7 

64 

122 

5  49 

18  20 

302 

338 

1   13 

15 

5.7 

4  29 

16  49 

63 

117 

6  11 

17  31 

340 

34 

0  42 

NEW  MOON. 

93 

T  Bcorpii  | 

3J2 

20  24 

8  13 

106 

67 

21  28 

9  17 

^3 

204 

1     4 

1» 

B.  A.  C.6666 

5.8 

21     9 

8  47 

96 

74 

22  18 

9  56 

217 

184 

1     9 

2H 

B.  AC.  7325 

6.9 

18  10 

5  40 

42 

66 

19  30 

7    0 

270 

290 

1  20 

as 

26  C'Spricorni 

7.0 

19  56 

7  26 

111 

126 

20  50 

8  20 

184 

187 

0  54 

30 

64  Aquarii 

6.9 

20    7 

7  29 

66 

98 

21  30 

852 

219 

235 

1  23 

Oct.     3 

62  Piacium 

6.0 

21  29 

8  39 

61 

107 

22  46 

955 

231 

266 

1   17 

8 

W.  IT,  1421 

6.0 

2  28 

13  18 

45 

106 

3  37 

14  27 

2b6 

339 

1     9 

10 

W.Yi,  1656 

8.2 

23  49 

10  31 

45 

94 

0  27 

11     9 

314 

6 

0  38 

10 

47  Geminorum 

6.0 

3    5 

13  44 

32 

92 

3  40 

14  19 

332 

32 

0  35 

14 

e  Leonia 
NEfr  MOON 

5.3 

4  40 

15    6 

117 

168 

6  36 

16     1 

296 

347 

0  56 

26 

y  Capricorni 

3.7 

21  20 

7    0 

57 

61 

22  47 

827 

2S8 

212 

1  27 

26 

B.  A.C. 7558 

8.0 

0  48 

10  27 

77 

39 

.1  62 

11  31 

213 

168 

1     4 

27 

54  Aquarii 

7.0 

23  13 

8  48 

72 

58 

0  28 

10    3 

207 

177 

1   15 

28 

81  Aquarii  t 

66 

16  54 

226 

57 

108 

17  57 

3  29 

251 

301 

1     3 

Nov.    2 

«  Arietia 

4J2 

1  49 

11     0 

101 

136 

254 

12    5 

200 

196 

1     6 

2 

B.  AC.  920 

7.0 

1  55 

11     6 

33 

66 

3  11 

12  22 

267 

256 

1   16 

3 

17  Tauri 

4.3 

21  25 

6  33 

83 

136 

22  20 

7  28 

231 

287 

0  55 

3 

g  Pleiadum 

6.3 

21  33 

6  41 

44 

98 

22  25 

7  33 

270 

326 

0  52 

3 

20  Tauri 

5.0 

31  59 

7    7 

48 

105 

22  54 

8    2 

264 

322 

0  55 

3 

19  Taan 

5.0 

22    2 

7  10 

5 

60 

22  29 

7  37 

309 

5 

027 

3 

22  Tauri 

7.0 

22  22 

7  30 

12 

68 

22  57 

8    5 

300 

358 

0  35 

3 

21  Tauri 

7.0 

22  28 

7  36 

354 

50 

22  46 

7  54 

319 

16 

0  18 

3 

B.A.C.1I71 

78 

23  32 

8  39 

111 

169 

0  17 

9  25 

199 

257 

0  46 

6 

W.vi,I656 
NEW  MOON 

82 

9    2 

17  57 

65 

357 

9  45 

18  40 

343 

283 

0  43 

23 

40  Aquarii  1 

7.0 

3  17 

11    6 

11 

321 

3  58 

11  47 

286 

235 

0  41 

24 

X  Aquarii 

3.6 

23  42 

7  27 

58 

44 

1     3 

8  48 

220 

190 

1  21 

29 

B.  A.  C.  782 

7.0 

22  3<) 

6    5 

121 

175 

23  10 

6  36 

175 

228 

0  31 

30 

g  Pleiadum 

6.3 

!»  48 

17    8 

132 

79 

10  25 

17  45 

216 

166 

0  37  • 

30 

19  Tauri 

5.0 

9  5o 

17  15 

90 

37 

10  49 

18    9  . 

258 

906 

0  54 

30 

20  Tauri 

5  0 

10     9 

17  29 

115 

63 

10  65 

18  15 

213 

165 

0  46 

30 

21  Tauri 

7.U 

10  10 

17  30 

73 

21 

11     3 

18  23 

276 

229 

0  53 

30 

22  Tauril 

7.0 

10  13 

17  33 

80 

29 

11     7 

18  27 

269 

222 

054 

D«e.    4 

«  Geminoruro 

3.7 

9  11 

16  15 

146 

98 

10  14 

17  18 

261 

204 

1    3 

1             7 

45  Leonia 

6.0 

6  21 

13  17 

126 

177 

7  34 

14  27 

21M 

339 

1    10 

7 

49  Leonia 

6.0 

II  26 

18  18 

80 

60 

12  23 

19  15 

348 

312 

0  57 

13 

4  8corpii 

yEir  MOON 

6.3 

12    7 

18  35 

152 

192 

13    0 

19  28 

257 

290 

0  53 

27 

t   Arietia 

4.2 

21  32 

3    8 

61 

116 

22  34 

4  10 

244 

300 

1     2  ■ 

30 

136  Tauri 

5.3 

22    9 

3  33 

62 

107 

22  56 

4  20 

2H3 

333 

0  47 

31 

39  (xeminoruro 

63 

23  33 

4  53 

159 

207 

23  61 

5  11 

201 

249 

0  18  . 

31 

A  <>eroinoruni 

5.7 
are  cm 

11  43 

>anted  froi 

17    1 

174 

115 

12    9 

17  27 

1 

227 

169 

0  26 

NOT«.— The  aniclrfi  of  ptwUInn 

n  the  nort 

h  poinl 

aadvar 

lezof  tk« 

■eoB%Ua 

ib,towa 

rd  theeaat 

•  ^Vllo^«  ormltotion  be 

loir  t 

lie  HoHkod 

of  WaahlE 

igtOB. 

f  lmm<*n«ion  below  tbi* 

horli 

con  of  Wm 

hlnirtoQ. 

I  Rmemion  below  tbr  1 

lorlre 

in  of  Wa«h 

Inxton. 
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PREDICTION  OF  OOCULTATIONS. 


DOWNES'S  TABLE  GIVING  VALUES  OF  r. 

FOR  COMPUTING  THE  TIME  AND  HOUIt-ANGLE  OP  APPARENT  CONJUNCTION. 
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• 

FOR  WASHINGTON  MEAN  NOON, 
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Date. 
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45.9 
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21 

0.969 

20.3 
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20 
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90.5 

156.6 

33.3 

18 

0.776 

56.5 

25.5 

^.4 

27 

0.570 

81.9 

154.5 

32.3 

23 

0.722 

63.6 

25.8 

29.9 

Apr.      1 

0.637 

74.1 

152.6 

31.8 

28 

0.655 

71.9 

25.9 

32.5 

6 

0.698 

66.7 

151.2 

32.2 

Oct.       3 

0.570 

81.9 

25.9 

35.8  , 

11 

0.758 

59.3 

150.2 

33.7 

8 

0.459 

94.7 

26.1 

38.8 

16 

0.813 

51.2 

149.6 

36.5 

13 

0.316 

111.6 

27.2 

37.7 

21 

0.882 

40.4 

149.6 

41.8 

18 

o.mo 

134.4 

29.2 

2.\6 

26 

0.937 

29.0 

150.5 

48.9 

23 

0.019 

1G4.2 

37.2 

4.2 

May      1 

0.989 

12.2 

151.7 

58.2 

28 

0.030 

160.1 

201.6 

7.1 

6 

0.997 

6.6 

a-n^.o 

66.1 

Nov.      2 

0.211 

125.2 

207.0 

40.8 

11 

0.944 

27.4 

339.7 

68.2 

7 

0.454 

95.3 

207.6 

61.1 

16 

0.837 

47.6 

343.8 

63.0 

12 

0.655 

71.9 

206.8 

58.7 

21 

0.706 

65.7 

34H.2 

54.4 

17 

0.791 

54.3 

205.1 

48.9 

26 

0.578 

81.0 

:i52.6 

46.2 

22 

0.878 

40.9 

202.5 

39.9  ' 

31 

0.482 

92.1 

356.7 

41.1 

27 

0.930 

30.8 

198.9 

1 
33.2 

June    5 

0.357 

106.6 

0.5 

33.7 

Dec       2 

0.962 

22.5 

194.1 

2a8 

10 

0.261 

118.5 

4.1 

27.9 

7 

0.9H2 

15.6 

187.5 

26.1 

15 

0.172 

131.1 

8.0 

21,2 

12 

0.993 

9.5 

176.4 

24.7 

20 

0.093 

1,44.5 

13.5 

13.6 

17 

0.998 

4.5 

145.6 

24.4 

25 

0.034 

158.8 

25.8 

5.4 

22 

0.999 

4.1 

53.7 

25.3 

30 

0.008 

169.8 

76.1 

1.3 

27 

0.992 

9.9 

20.9 

27.3 

32 

0.978 

17.1 

8.7 

30.9 

NOTATION. 

k^  the  ratio  of  the  illuminat 

ted  portion  of  the  apparent  dis 

k  to  the 

entire  ap 

parent  dit 

»k  coo* 

Bidered  as  the  euperfic 

ies  of  a  circle. 

iy    the  angle  between  the  st 

in  and  earth,  as  seen  from  the 

planet. 

Bj    the  an^le  which  the  line  . 

oining  the  cusps,  or  exti-emitiet 

1  of  the  i 

lluminate< 

I  portion, 

makes 

with  the  meridian. 

•                                           9 

£^  the  brilliancy  of  the  dislc 

.    The  unit  of  L  is  the  amoun 

t  of  light 

received 

by  an  ey 

e  from 

a  circular  disk  with  th 

e  same  albedo  as  the  planet,  si 

ibtending 

an  angul 

ar  radius 

of  one    1 

second  of  arc,  situated 

at  distance  unity  from  the  sui 

a,  and  iUi 

iiminated 

by  the  la 

tter  aa 

the  mean  disk  of  the 

planet  is  iUuminated. 

• 

- 

1 
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FOR  WASHINGTON  MEAN  NOON. 


Date. 


Jan. 


1 

6 

11 

16 

21 


26 
31 
Feb.  5 
10 
15 


Mar. 


20 

2r> 

2 

7 

12 


•       17 

22 

27 

Apr.      1 

6 

11 
16 
21 
26 
May      1 

6 
11 
Itf 
21 
26 


0.992 
0.989 
0.9H6 
0.982 
a97« 

0.973 
0.969 
0.963 
0.958 
0.951 

0.945 
0.937 
0.929 
0.921 
0.914 

0.903 
0.893 
0.882 
0.872 
0.859 

0.846 
0.833 
0.819 
0.804 
0.7a9 

0.773 
0.756 
0.739 
0.720 
0.701 


e 


31 

0.682 

Jane     5 

0.661 

10 

0.641 

15 

0.619 

20 

0.596 

25 

0.572 

30 

0.547 

JoIt     5 

0.522 

10 

0.495 

15 

0.466 

20 

0.436 

25 

0.405 

10.5 
12.1 
13.7 
15.4 
17.1 

18.8 
20.4 
22.1 
23.8 
25.5 

27.2 
29.0 
30.8 
32.6 
34.4 

36.3 
38.2 
40.2 
42.1 
44.1 

46.2 
4a3 
50.4 
52.6 

54.8 

57.0 
59.2 
61.4 
63.8 
66.3 

6a7 
71.2 
73.7 
76.3 
79.0 

81.7 
84.6 
87.5 
90.6 
93.9 

97.8 
lOLO 


359.7 
356.8 
354.2 
351.9 
349.6 

347.5 
345.7 
344.0 
342.6 
341.4 

340.4 
339.7 
339.2 
338.9 
339.0 

339.2 
339.7 
340.4 
341.4 
342.6 

344.0 
345.7 
347.6 
349.7 
35L9 

354.3 

356.7 

359.2 

1.7 

4.1 

6.5 

a8 

10.9 
12.9 
14.8 

ia4 

18.0 
19.4 
20.6 
91.8 

228 
83.8 


47.8 
48.1 

48.4 
48.7 
49.1 

49.6 
60.1 
50.7 
51.3 
52.0 

52.8 
53.6 
54.5 
55.5 
56.6 

67.7 
59.0 
60.4 
61.9 
63.4 

65.0 
66.8 
6a8 
70.9 
73.2 

75.7 

7a4 

81.4 
84.6 
88.0 

91.9 

96.1 

100.7 

105.7 

111.1 

117.0 
123.6 
130.7 
138.4 
146.5 

155.2 
164.0 


Date. 


Jnly    90 

Aug.      4 

9 

14 

19 

24 

29 

Sept.     3 

8 

13 

15 
17 
19 
21 
23 


Got. 


Deo. 


25 

27 

29 

1 

3 


6 

7 

9 

11 

13 

15 
17 
22 
27 
KoT.      1 

6 
11 
16 
21 
26 


1 

6 

11 

16 

21 

26 
SI 


0.371 
0.336 
0.298 
0.257 
0.215 

0.172 
0.126 
0.084 
0.048 
0.022 

0.016 
0.011 
0.011 
0.013 
0.017 

0.024 
0.034 
0.046 
0.059 
0.074 

0.090 
0.107 
0.125 
0.143 
0.161 

0.179 
0.196 
0.242 
0.284 
0.323 

0.361 
0.395 
0.428 
0.458 
0.487 

0.514 
0.538 
0.563 
0.5t6 
0.608 


0 
0.649 


104.7 
109.2 
113.9 


e 


24.P 
25.8 
26.9 


124.8 

30.2 

131.2 

32.6 

138.4 

36.0 

146.3 

40.2 

154.7 

60.1 

163.0 

67.7 

165.6 

80.2 

168.1 

97.0 

168.0 

117.8 

167.1 

137.7 

164.9 

153.4 

162.3 

164.3 

158.8 

172.8 

155.3 

171^6 

151.9 

182.9 

148.4 

186.3 

145.0 

18a9 

141.8 

191.1 

138.6 

192.9 

135.4 

194.4 

133.7 

195.6 

129.9 

196.8 

127.2 

197.7 

121.0 

199.9 

115.6 

201.2 

110.7 

202.4 

106.2 

203.3 

102.1 

203.9 

98.3 

204.2 

94.8 

204.3 

91.5 

204.2 

88.4 

203.8 

85.6 

203.2 

82.8 

202.3 

80.1 

201.2 

77.5 

199.8 

76.1 

196J2 

78.7 

196.4 

172.5 
180.2 
186.0 
187.9 
184.3 

173.5 

148.7 

114.4 

73.3 

36.7 

26.7 
18.7 
19.2 
2L9 

29.8 

40.2 
56.0 
72.9 
90.8 
109.0 

126.5 
142.8 
157.4 
171.0 
180.7 

189.3 
196.1 
206.1 
207.0 
203.9 

196.4 
187.9 
178.6 
169.0 
150.8 

150.9 
142.3 
134.3 
127.4 
120.8 

U4.6 
106.9 


456  MAKS,  1895. 


APPARENT    DISK   OF   MARS,    1895. 


January 

1, 

0.896 

January 

31, 

0.888 

March 

2, 

0.896 

April 

1, 

0.913 

May 

1, 

0.931 

M«y 

31, 

0.951 

June 

30, 

0.970 

July 

30, 

0.984 

August 

29, 

0.994 

So|)toml)er 

28, 

0.999 

October 

28, 

0.999 

November 

27, 

0.993 

December 

27. 

0.987 

The  numbera  \n  thin  table  are  the  veraed  sines  of  the  illuminated  disk,  the  apparent  diameter 
"*  the  planet  bt>ing  taken  as  unity. 
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APPARENT  ORBITS  OF  THE  8ATKLUTK8  OF  JCPin  .:  />'  JANUARY  1886» 

A8  SEEN  IN  AN  INVERTING  TELESCOPE, 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  IN  DECEMBER,  1806^ 

AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

( The  ttriioaX  •caUfor  the  plmn$t  and  arhiU  im  ikefift  dkofrmm  U  three  iimee  the  h^rieomial  mte  tiud  the  rerUedl 
ecaU/or  the  planet  in  the  eeeond  diagram  ie  three  Hwkm  and  for  the  orhUeJive  tiwtm  ^  harisantat  one,) 

The  object  of  this  figure  Is  to  facilitate  the  identificatioD  of  the  satellites  In  cases  where 
the  ditigroros  of  confiirurations  do  Dot  suffice  for  that  purpose :  reference  to  the  above  diagram 
enables  one  to  identify  the  Inner  and  outer  satellite  of  the  pair.  The  central,  Tertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  three  times  in  the  vertical  direction. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  460—480,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  In  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes  of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  niunerals  designat- 
ing the  siitellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  sccording  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  townrd  the 
west — the  motion  being  always  toward  the  numeral.  Frequently,  at  the  epoch  of  tlie  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
thb  phenomenon  is  indicated  by  a  light  disk  O  st  the  left  hand  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  dink, 
or  eclipsed  in  the  nhadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  diak  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  Is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  ou 
tbs  above  diagrams  of  the  orbits,  by  means  of  the  following  table  of  the 


L 

n. 


MEAN  SYNODIC  PEEI0D8  OF  THE  SATELLITES. 


d  b  m   ■        d 

1  18  28  35.945  »  1.76^86048 
3  13  17  53.735  —  3.55408416 


4  h  m  ■        4 
m.     7  3  50  35J54  —  7.16638790 
IV.    16  18  5  6.928  —  16.7535S241 


458 


JUPITER'S  SATELLITES,  1895. 


w 

AHHINOTOI 

rMEANTIl 

IE  OF  BUFI 

C^LTONCnO 

tH. 

( 

I 

mOR  GEOIJJKHTKIC  O 

• 

SATELLITE    I. 

- 

h    m 

k    m 

k    m 

Oat.      18 

h     m 

Jan.       1 

13  38.6 

Mareli  22 

4  15.2 

JiUM        9 

29  41.7 

21  3a.6 

3 

8    4.7 

23 

22  44.3 

11 

15  12.1 

m 

16     1.1 

5 

2  30.7 

25 

17  13.4 

22 

10  »-7   . 

6 

20  56.9 

27 

11  42:6 

24 

4  syf{% 

8 

15  23.0 

29 

6  12.0 

2S 

23  96u6 

10 

9  49.3 

31 

0  41.2 

Anff.       9 

1  52.6 

27 

17  5a.o  : 

12 

4  15.6 

AprU      1 

19  10.5 

10 

20  2SL8 

29 

12  23L3 

13 

22  42.0 

3 

13  40.0 

12 

14  52.8 

31 

6  51.5 

15 

17   a3 

5 

8    9.5 

14 

9  22.9 

Not.       2 

I  19.7 

17 

11  34.8 

7 

2  39.0 

16 

3  53.0 

3 

19  47^ 

19 

6    L3 

8 

21   a7 

17 

22  23.0 

5 

1 

14  15.9 

21 

0  27.8 

10 

15  3ai 

19 

16  53.0 

7 

8  44.0 

22 

18  54.4 

12 

10    7.7 

21 

11  22.9 

9 

3  12  0 

24 

13  2L1 

14 

4  37.4 

23 

5  68.9 

10 

21  39.8 

26 

7  47.9 

15 

23    7.2 

25 

022.9 

12 

16    7.6 

28 

2  14.8 

17 

17  36.9 

26 

18  52.8 

14 

1 
10  35.4 

29 

20  41.7 

19 

12    6.8 

28 

13  22.6 

16 

5     3.0 

31 

15    M 

21 

6  36.5 

30 

752.5 

17 

23  30.6 

Feb.       2 

9  35.7 

23 

1    6.4 

Sept.      1 

2  22.4 

19 

17  58.1 

4 

4    2.9 

24 

19  36.2 

2 

20  52.0 

21 

12  25.4 

5 

22  30.1 

26 

14    6.2 

4 

15  2L8 

23 

6  52^ 

7 

16  57.5 

28 

8  36.2 

6 

9  51.4 

25 

1  20.2  1 

9 

11  24.8 

30 

3    6.2 

8 

4  2L1 

26 

19  47.4   ! 

11 

5  52.3 

Hay        1 

21  36.2 

9 

22  50.7 

28 

14  14.6 ; 

13 

0  19.8 

3 

16    6.3 

U 

17  20.4 

30 

8  41.7 

14 

18  47.4 

5 

10  36.3 

13 

11  4^9 

Dae.       2 

3    &8 

16 

13  15.1 

7 

5    6.5 

15 

6  19.5 

3 

21  35.7 

18 

7  43.0 

8 

23  36.6 

17 

0  4a9 

5 

16    2.6 

20 

2  10.7 

10 

18    6.8 

18 

19ia4 

7 

10  29.5 

21 

20  38.7 

12 

12  36^ 

20 

13  47.8 

9 

456.3 

23 

15    6.6 

14 

7    7.1 

22 

%  17  Jt 

10 

23  23.0 

25 

9  34.7 

16 

1  37.3 

24 

2  46.6 

12 

17  49.6 

27 

4    2.8 

17 

20    7.5 

25 

21  lao 

14 

12  ia2 

28 

22  31.0 

19 

14  37.7 

27 

15  45.3 

16 

6  42.8 

March    2 

16  59.3 

21 

9  ai 

29 

10  14.4 

18 

1    9.2 

4 

11  27.7 

23 

3  3a3 

Oct        1 

443.5 

19 

19  35.6 

6 

5  56.1 

24 

22  a7 

2 

23  12.6 

21 

14    2.0 

8 

0  24.6 

26 

16  3a9 

4 

17  4L7 

23 

828.3 

9 

18  53.1 

28 

11    9.3 

6 

12  10.7 

25 

2543 

U 

13  21.9 

30 

5  39.5 

8 

6  39.6 

26 

2120.7 

13 

7  50.6 

Jane      1 

0    9.9 

10 

1  a7 

98 

15  46.9 

15 

2  19.4 

2 

18  40.2 

11 

19  37.6 

30 

10  13.0 

16 

20  48.3 

4 

13  10.7 

13 

14    6.4 

18 

15  17.2 

6 

7  41.0 

15 

8  35.2 

20 

9  46.1 

8 

2  11.4 

17 

3    3.9 

JDPITBR'8  SATELLITES,  1895. 
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WASHTNQTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

• 

»  SATELLITE 

II< 

> 

h    m 

b    m 

b    ■ 

b    ■ 

Jan. 

3 

23  10.1 

March  23 

1  41.6 

Jone 

9 

7  46.2 

Oel. 

15 

10  13.2 

7 

12  17.2 

26 

15    0.0 

18 

23  33.7 

1 

11 

1  24.7 

30 

4  18.9 

22 

13  52.5 

1 

14 

14  32.6 

April 

2 

17  38.2 

Aug. 

8 

19  53.8 

26 

2  11.9 

1 

18 

3  40.8 

6 

6  58.0 

12 

9  ia4 

29 

15  29.8 

91 

16  49.5 

9 

20  1H.2 

15 

22  43.8 

Not. 

2 

4  48.2 

1 

25 

5  58.6 

13 

9  38.8 

19 

12    8.0 

6 

18    4.9 

1 

2H 

19   a4 

16 

22  59.7 

23 

1  33,1 

9 

•      7  22.3 

Feb. 

1 

8  18.5 

20 

12  20.9 

26 

14  57.0 

12 

20  37.9 

4 

2129.4 

24 

1  42.6 

30 

4  21.8 

16 

9  54.0 

8 

10  40.8 . 

27 

15    4.5 

Sept. 

2 

17  45.5 

19 

23    8.4 

11 

23  52.7 

May 

1 

4  26.7 

6 

7    9.8 

23 

12  2:i5 

15 

13    6,2 

4 

17  49.1 

9 

20  33.0 

27 

1  36.6 

19 

2  18.4 

8 

7  11.8 

13 

9  57.0 

30 

14  50.3 

n 

15  32.0 

11 

20  34.7 

16 

23  19.7 

Deo. 

4 

4    2.3 

26 

4  46.3 

15 

9  58.1 

20 

12  43.1 

7 

17  14.7 

March 

1 

18    1.0 

18 

23  21.7 

24 

2    5.2 

11 

6  25.5 

5 

7  16.4 

22 

12  45.4 

27 

i5  2ao 

14 

19  36.6  < 

U 

20  32.4 

» 

2    9.2 

Oct, 

1 

4  49.3 

18 

8  46.3  , 

12 

9  4a9 

29 

15  33.3 

4 

18  11.6 

21 

21  56.3 

15 

23    6.1 

Jnne 

2 

4  57.5 

8 

7  32,2 

35 

11    5.0 

19 

12  23.6 

6 

18  21.8 

U 

20  53.5 

29 

0  14.0  , 

SATELLITE 

III 

• 

b    in 

b    m 

b    m 

b    m 

Jan. 

6 

23  39.4 

MiCroh 

26 

16  11.2 

Aug. 

10 

3  31.8 

Oct. 

»4 

2  21.8 

14 

2  58.9 

April 

2 

20  18.4 

17 

7  58.0 

Nov. 

4 

6  ia6 

21 

6  21.4 

10 

0  2H.8 

24 

12  22.3 

11 

10  11.7 

28 

9  48.6 

17 

4  A2.'S 

31 

16  45.5 

18 

13  59.8 

Feb. 

4 

13  19.5 

24 

8  59.2 

Sept. 

7 

21    5.7 

25 

17  43.8 

11 

16  55.5 

May 

1 

13  18.2 

15 

1  24.6 

Dee. 

2 

21  22.2 

18 

20  36.0 

w 

8 

17  39.9 

22 

5  41.7 

10 

0  56.0 

26 

0  21.4 

15 

22    2.7 

29 

9  56.2 

17 

4  25.0 

March 

5 

4  12.0 

23 

2  27.0 

Oct. 

6 

14     H.l 

24 

7  50.2  . 

12 

8    7.3 

30 

6  52.2 

13 

18  1&4 

31 

U  12.4 

19 

12    6.6 

June 

6 

11  ia7 

20 

22  21.0 

SATELLITE 

IV 

• 

b    n 

b    m 

b      B 

b     m 

Jan. 

16 

14  43.8 

April 

10 

3  4V.7 

Aug. 

22 

23  12.1 

Oct. 

29 

4  57.5 

Feb.. 

2 

5  45.4 

26 

23  13.4 

8v»pt. 

8 

19  26.6 

Not. 

14 

22  33.6 

18 

21  46.2 

May 

13 

19  16.6 

25 

15  14.4 

Dee. 

1 

15    9.5 

March 

7 

14  49.5 

30 

15  41.7 

Oct. 

12 

10  27.7 

18 

6  45.6 

24 

8  50.7 

1 

460 


JUPITER'S  SATELLITES,  1896. 


WASHINGTON  MEAN 

TIME. 

1 

JANUARY. 

d       h    m     ■ 

d      h    m     ■ 

d      b    m     ■ 

1  12  30 

I.  •  Oc. 

Dit 

11     8  46 

L  •  Sh. 

K^. 
Di». 

«1   20  37 

I.    Tr. 

In. 

15     0  35.8 

I.  •  Ec. 

Re. 

1»     3    7 

I.    Oc. 

21  21 

I.    8I1. 

lo. 

9     2  56 

II.    Tr. 

In. 

5  53  14.3 

I.^Ec. 

Re. 

22  53 

I.    Tr. 

Eg. 

3  28 

II.    8b. 

III. 

18  20 

II.    Tr. 

In.  ^ 

23  38 

I.    Sh. 

K^ 

5  33 

II.    Tr. 

Eg. 

19  23 

II.    Sh. 

In. 

»   17  46 

I.    Oc 

Dii. 

6    6 

II.  •  8h. 

Eg. 

20  56 

II.    Tr. 

Eg. 

20  46    8.0 

I.    Ec 

1 

R*. 

9  49 

I.  •  Tr. 

lu. 

22    2 

II.    Sh. 

Eg. 

93     9  49 

IL  •  Tr. 

III. 

10    6     ' 

I.  •  Sh. . 

In. 

13     0  25 

I.    Tr. 

Iif. 

11  20 

II.  •  Sh. 

Id. 

12    5 

I.  •  Tr. 

Kg. 

058 

I.    Sh. 

In. 

12  26 

11.  •  Tr. 

^' 

12  22 

I.*  8^ 

Kg. 

2  41 

I.    Tr. 

Eg. 

13  59 

II.  •  Sh. 

U   , 

S    6  57 

I.*Oc. 

Die. 

3  14 

I.    Sh. 

E9. 
Di«. 

15    3 

L»Ti 

1.1.    , 

8  48 

III.  •  1>. 

In. 

21  34 

I.    Oc. 

15  50 

L^Sh. 

In. 

9  29  25.2 

I.  •  Ec. 

Re. 

14     0  22    4.9 

I.    Ec. 

Re. 

17  20 

L    Tr. 

Kg-    , 

10    2 

III.  •  Sh. 

In. 

1  34 

ni.    Oc. 

DiB. 

18    7 

I.    8h. 

^.   ' 

U  37 

IlI.^Tr. 

Eg. 

6  39  32.1 

ni.  •  Ec. 

Re. 

94  12  13 

L^Oc 

Dis. 

12  64 

III.  •  8h. 

Eg. 

13  14 

II.  •  Oc 

Dis. 

15  15    8.3 

L*Rc. 

R«. 

21  52 

II.    Oc. 

16  57  56.9 

n.  Ec. 

Re. 

18  60 

HL    Tr. 

In. 

4    1    4  56.3 

U.    Eg. 

Re. 

18  52 

I.    Tr. 

In. 

2139 

III.    Tr. 

Eg. 

4  15 

I.    Tr. 

In. 

19  26 

I.    Sh. 

Id. 

22    1 

ni.    8b. 

S: 

435 

I.    8h. 

In. 

21    8 

I.    Tr. 

Eg. 

9ft     056 

III.    8b. 

Eg. 

6  31 

I.  •  Tr. 

Eg. 

21  43 

I.    Sh. 

Eff. 
Db. 

440 

II.    Oc 

Difl. 

6  51 

I.  •  Sh. 

E9. 

1ft  16    0 

I.'Oc. 

5  31 

rv.  8b. 

lu. 

ft    1  23 

I.    Oc. 

Dw. 

.  18  50  49.5 

I.    Ec. 

Re. 

6  38 

IV.*  8b. 

Eff. 

3  58    7.4 

I.    Ec. 

Re. 

1ft     7  29 

II.  •  Tr. 

In. 

8  50  67.9 

n.^Ec 

Re. 

16    4 

II.  •  Tr. 

In. 

8  42 

II.  •  Sh. 

In. 

9  30 

I.*Tr. 

In. 

16  46 

II.  •  Sli. 

In. 

10    6 

II.  •  Tr. 

Kft. 
Eg. 

10  18 

I.*8h. 

In. 

18  40 

II.    Tr. 

Eg. 

11  21 

II.  •  Sh. 

11  46 

I.  •  Tr. 

Eg 

19  24 

II.    Sh. 

Kg. 

13  18 

I.  *  Tr. 

In. 

12  35 

I.  •  Sh. 

22  41 

I.    Tr. 

In. 

13  55 

I.  •  Sh. 

In. 

9ft     6  40 

I.*Oc. 

23    3 

I.    Sh. 

In. 

15  34 

I.  *  Tr. 

Eg. 

9  43  51.4 

I.*Ec 

Ke. 

•    0  57 

I.    Tr. 

Kg. 

16  12 

I.  •  Sh. 

Eg. 
DVs. 

23    0 

II.    Tr. 

In. 

1  20 

I.    Sh. 

Dw. 

20  27  11.4 

IV.    Ec. 

97     0  38 

II.    Sh. 

In. 

19  49 

I.    Oc. 

20  59  58.2 

IV.    Ec. 

Re. 

1  37 

II.    Tr. 

Eg- 

22  15 

III.    Oc. 

Dis. 

IT   10  27 

I.»Oc. 

Die. 

3  18 

II.    Sb. 

Kg. 

22  26  55.9 

I.    Ec. 

Re. 

13  19  42.0 

I.  •  Ec. 

Re. 

3  57 

I.    Tr. 

li! 

r    2  38  16.6 

III.    Ec. 

Re. 

15  26 

III.  •  Tr. 

In. 

4  47 

I.    Sh. 

In. 

10  59 

11.  •  Oc. 

Dis. 

18    1 

III.    Sh. 

In. 

6  13 

I.  •  IV. 

Eg. 

14  22  35.5 

II.  •  Ec. 

Re. 

18  16 

111.    Tr. 

Eg. 

7    4 

I.  •  Sh. 

D». 

17    7 

I.*Tr. 

In. 

20  56 

III.    Sh. 

Ek. 
Die. 

98     1    7 

I.    Oc 

17  32 

I.  •  Sh. 

In. 

18     2  22 

II.    Oc. 

4  12  45.8 

I.    Ec 

Re. 

19  23 

I.    Tr. 

Eg. 
Eff, 

6  15  36.9 

II.  •  Ec. 

Re. 

824    . 

IIl.'Oc 

Dis. 

19  48 

I.    Sh. 

7  44 

I.  •  Tr. 

In. 

11  14 

III.^Oc. 

Re. 

8  14  15 

I.  •  Oc. 

Die. 

824 

I.  *  Sh. 

In. 

11  55  18.8 

III.  •  Ec 

Di». 

16  55  3a4 

I.  •  Ec. 

Re. 

10    1 

I.  •  Tr. 

Kg. 

14  42  45J2 

III.^Ec 

Re.    1 

»    5  12 

II.    Tr. 

In. 

10  40 

I.  •  Sh. 

Eg. 

17  50 

II.    Oc 

Dif,  ' 

6    5 

II.  •  Sh. 

In. 

19    4  53 

I.    Oc. 

Die. 

22    8  39.0 

II.    Ec 

Re. 

7  48 

II.  •  Tt. 

Kg. 

7  48  29.2 

I.  •  Ec. 

Re. 

22  24 

I.    Tr. 

In. 

8  43 

II.  •  Sh. 

Eg. 

20  39 

II.    Tr. 

In. 

23  16 

I.    Sh. 

In. 

11  33 

I.  *  Tr. 

In. 

22    1 

II.    Sh. 

In. 

99     0  40 

I.    Tr. 

Eg. 

12    0 

I.  •  Sh. 

In. 

23  16 

II.    Tr. 

Eg. 

1  33 

I.    8b. 

Eg. 

13  49 

I.^Tr. 

Eg. 

M     0  40 

II.    Sh. 

Eg. 

19  33 

I.    Oc 

Dk. 

14  17 

I.  *  Sh. 

Egr. 

Dm. 

2  11 

I.    IV. 

In. 

22  41  83.5 

I.    Ec 

Re. 

10     8  41 

I.  •  Oc. 

253 

I.    Sh. 

In. 

SO  12  11 

II.  •  Tr. 

In. 

11  24  29.2 

I.  •  Ec. 

Re. 

4  27 

I.    Tr. 

Kg. 

13  57 

II.  •  Sh. 

In. 

12    6 

III.  •  Tr. 

In. 

5    9 

I.    Sli. 

Kg. 

14  48 

II. -Tr. 

Eg. 

14    1 

III.  •  Sh. 

In. 

23  20 

I.    Oc. 

Die. 

16  37 

II.    Sh. 

Eg. 

14  55 

IIL'Tr. 

Kg. 

»1     2  17  21,8 

I.    Ec. 

Re. 

16  51 

I.    Tr. 

U. 

16  55 

Ill,  •  Sh. 

4' 

Die. 

4  57 

III.    Oc. 

Die. 

17  45 

I.    Sb. 

In. 

11     0    6 

II.    Oc. 

7  46 

lll.*Oc 

Re. 

19    7 

I.    Tr. 

Eg. 

3  40  16.7 

II.    Ec. 

Re. 

7  54  35.1 

UI.  •  Ec. 

Dis. 

20    1 

I.    Sb. 

eJ. 

5  59 

I.  ■  Tr. 

In. 

10  40  48.5 

IlI.^Ec. 

Re. 

31   14    0 

I.'Oc. 

Di# 

6  29 

I.  •  Sh. 

In. 

15  31 

11.  •  Oc. 

Die. 

17  10  29.5 

I.    Ec 

U^. 

8  15 

I.  •  Tr. 

.Kg. 

19  33  17.7      11.    Ec. 

Re. 

22  18 

III.    Tr. 

Vln. 

NOTB..~.Iii.  denotes  ingreea;  Sg., 

Oe.dcBoteeoeQ«lta«IOB{  Tr. 


Die.,  dissppeennoe;  He.,  reeppeiu«Qoe;  B<i.,  vellpM. 
trBBsttOff  theeAUllite;  Sh.,  transit  of  the  elukdow ;  *Yteibleat 


JUPITER'S  SATELLITES,  1895. 


461 


WASHINGTON  MEAN  TIME. 


JANUASY. 


Phatu  of  th*  Edip$t$  of  the  SattUitet  for  an  hvtrtin^  TeU$eopt. 


I. 


1-84 


9& 


9S 


I     97 


Oi 


III. 


1 

Cor^igvratumi  at  11^  0*  fir  t 

m  hwerting  TtUscope, 

Dmy. 

WmtL 

^ 

•lO                   9- 

•4-3 



lOi- 

03- 

«•      C 

•9              C 

)                       8- 

•4 

)      1 

•4 

3-                1-         C 

)               -9 
)       9-  -1 

4- 
4- 

•3 

c 

9-     •31           O 

4- 

1 

O          i*  *34- 

•9« 

8 

•I40                   9- 

•3 

9 

4-                  9-      0»* 

3- 

10 

1 

4- 

•9                 O* 

'1« 

II 

4- 

3-                 1-      C 

>             -9 

)          t 

19 

4- 

•3 

C 

13 

•4 

o 

U 

•4 

•9  O          /• 

16 

•4               "1        O                      '9 

•3 

1      16 

'.O  1- 

3- 

1      17 

•«         c 

)    3-            -4 
)          -9 

•4 

'l« 

18 

3-                 1-    C 

19 

3- 

O        •19- 

•4 

■     20 

•39-    1-            C 

) 

)     -3      -1 

•4 

1     91 

•9     C 

4- 

99 

93 

•1           C 

)                    -9 
>      1- 

•3 

4- 

4- 

o«- 

C 

lO 


3-    4' 


4- 
I- 


O    I 


o* 


9-    I 


1     90 

•4 

•1       o 

1- 

•9 

•3 

•     30 

•4 

09- 

3- 

ai 

•4 

•9 

•1   o 

3- 

462 


JUPITER'S  SATELLITES,  1895. 


WASHINGTON  MEAN  TIME. 

l^BRUARY. 

d      it    m     A 

d      b    ID     ■ 

H      h    m     ■ 

1      1    8 

III.    Tr. 

Eg. 

le    8  37 

I.  •  Sh. 

In. 

1#     7  18 

I.  •  Sb, 

Ks. 

2    0 

III.    Sh. 

III. 

9  49 

I.  •  Tr. 

Eg. 

8  15    6.4 

rV.  •  Ec. 

I>ie 

4  67 

III.    8b. 

Eg. 
Db. 

10  54 

L*Sh. 

Eg. 

9  5(»  40.0 

IV.  •  Ec, 

Kc 

7    0 

U.'Oc. 

23  23 

IV.    Sh. 

ii!: 

«•     1    2 

I.    Oc 

!>». 

11  17 

I.  •  Tr. 

lu. 

11     0  57 

IV.    Sh. 

Eg. 

4  28  21.3 

I.    Ec. 

Be 

11  96  19.4 

II.  •  Ec. 

Re. 

444 

I.    Oc 

Die. 

19  32 

n.    Tr. 

In. 

12  13 

I.  •  Sh. 

lu. 

8    3  51.3 

I.-Ec. 

Re. 

21  51 

n.    Sh. 

Id. 

13  34 

I.  •  Tr. 

Eg. 

15  30 

III.    Oc 

Die. 

22    9 

U.    Tr. 

^' 

14  30 

I.*  8b. 

E^. 
Di». 

18  21 

III.    Oc. 

Re. 

22  18 

I.    Tr. 

iZ 

d     827 

I.*Oc. 

19  55  45.7 

III.    Ec 

Die. 

23  29 

L    8h. 

In. 

11  39  19.8 

I.  •  Ee. 

Re. 

22  34 

II.    Oc 

Dis. 

91     0  32 

U.    8b. 

Dm. 

14  17  10.0 

IV.  •  Ec. 

Die. 

22  45  35.3 

III.    Re 

Re 

034 

I.    Tr. 

15  28  37^ 

IV. -Ec 

Re. 

19     2    0 

I.    Tr. 

In. 

146 

I.    Sb. 

S     1  23 

II.    Tr. 

In. 

8    5 

I.    Sb. 

In. 

19  30 

I.    Oo. 

3  16 

II.    Sb. 

In. 

3  19  22.8 

n.  Ec 

Re. 

22  57  20.6 

I.    Ec. 

Re 

4    0 

II.    Tr. 

Eg. 

4  16 

I.    Tr. 

Eg- 

«i     9  11 

111.  •  Tr. 

In. 

6  44 

I.*Tr. 

In. 

522 

I.    Sh. 

mi 

12    4 

III.  •  Tr. 

^ 

5  56 

n.  •  8h. 

Eg. 

23  12 

I.    Oc 

14    0 

Ill.^Sb. 

6  42 

I.  •  Sb. 

In. 

13     2  32  41.5 

I.    £c 

Re 

14  13 

IL  •  Oc. 

Die 

8    0 

I.  •  Tr. 

Eg. 

17    2 

IL   Tr. 

In. 

16  46 

L    Tr. 

In. 

859 

I.  •  Sh. 

Eff. 

19  13 

IL    Sh. 

In. 

17    1 

in.    Sh. 

^• 

4     255 

I.    Oc. 

19  40 

IL    Tr. 

Eg. 

17  68 

I.    Sh. 

l2 

6    8  15.9 

I.  •  Eo. 

Re. 

20  27 

L    Tr. 

In! 

19    2 

I.    Tr. 

£«• 

11  54 

lII.'Oc. 

Die. 

81  34 

I.    Sh. 

In. 

19  12  27.3 

II.    Ec 

^ 

14  45 

III.^Oc 

Re. 

21  53 

II.    Sh. 

Eg. 

20  16 

I.    8h. 

Eg. 

15  55  31.1 

III.    Ec. 

Dia. 

22  44 

I.    Tr. 

Eg. 

M   13  58 

L    Oc 

Die 

18  44    9.3 

III.    Kc 

Re. 

23  51 

I.    Sh. 

e|. 

Die. 

17  26  13.6 

I.    Ec 

Re 

20  11 

n.    Oc. 

Die. 

14   17  39 

I.    Oc. 

94     847 

IL  •  Tr. 

In. 

ft     0  11 

I.    Tr. 

In. 

21    1  39.8 

I.    Ec. 

Re. 

11  10 

IL  •  Sh. 

Id. 

0  44    0.8 

II.    Ec. 

Re. 

1ft     5  29 

III.    Tr. 

In. 

11  13 

I.  •  Tr. 

In. 

1  11 

I.    Sb. 

Id. 

820 

III.  •  Tr. 

Eg. 

11  26 

IL  *  Tr. 

Eg. 

2  28 

I.    Tr. 

Eg. 

10    0 

III.*Sb. 

In. 

12  27 

I.  •  Sh. 

L^ 

328 

I.    Sb. 

Eff. 
Dw. 

11  47 

II.  •  Oc 

Die. 

13  30 

L*Tt. 

^• 

21  22 

I.    Oc 

13    0 

III.  •  Sh. 

Eg. 

13  61 

II.  •  Sb. 

e|. 

•     0  37    5.0 

I.    Ec. 

Re. 

14  55 

I.'Tr. 

In' 

14  44 

L    Sh. 

Ei. 

14  36 

II.  •  Tr. 

In. 

16    3 

I.    Sb. 

In. 

M     826 

L*Oc. 

Die 

16  35 

II.    Sb. 

In. 

16  37    3.4 

II.    Ec 

Re. 

11  55  12L9 

L^Ec 

Re. 

17  13 

II.    Tr. 

Eg. 

17  11 

L    Tr. 

Eg. 

22  65 

III.    Oc 

Die 

18  38 

I.    Tr. 

In. 

18  20 

I.    Sb. 

E^. 
Die. 

»•     1  48 

IIL    Oc 

Re 

19  15 

II.    Sb. 

Eg. 

!•   12    7 

I.  •  Oc. 

327 

U.    Oc 

Die. 

19  39 

I.    Sb. 

In. 

15  30  32.3 

I.    Ec. 

Re. 

3  65  62.6 

III.    Ec 

Die. 

20  55 

I.    Tr. 

Eg. 

ir    6  17 

II.  •  Tr. 

In. 

5  41 

I.    Tr. 

In. 

21  56 

I.    Sb. 

E^. 
Die. 

8  32 

II.  •  Sb. 

In. 

6  48    2.1 

IIL^Ec 

Re 

^    15  49 

I.    Oc. 

8  54 

II.  •  Tr. 

Eg. 

666 

L  •  Sh. 

In. 

19    6    2.2 

I.    Ec. 

Re. 

9  23 

I.  •  Tr. 

In. 

758 

L*Tr. 

Eg. 

»     161 

III.    Tr. 

In. 

10  32 

I.  •  Sli. 

In. 

8  30  10.0 

II.  •  Ec 

Re 

4  41 

III.    Tr. 

Eg. 

11  12 

II.  •  Sb. 

Eg. 

9  13 

I.  •  Sli. 

1%. 
Db. 

6    0 

Ill.^Sb. 

In. 

11  39 

I.  •  Tr. 

Eg. 

9r     2  64 

L    Oc 

8  58 

III.  •  Sb. 

Eg. 

dL 

12  49 

I.^Sb. 

4 

Du. 

668 

IV.  •Tr. 

In. 

9  22 

II.  •  Oc. 

18     6  35 

I.*Oc. 

6  24    4.3 

L^Ec. 

Re. 

13    6 

I.  •  Tr. 

In. 

9  59  30.4 

I.»Ec. 

Re. 

6  67 

IV.  •Tr. 

Eg. 

14    1  41.2 

II.  •  Ec. 

Ke. 

19  10 

IIL    Oc. 

Die. 

17  21 

IV.    Sh. 

liT 

14    8 

I.  •  Sb. 

In. 

21  28 

IV.    Oc. 

Db. 

19  13 

IV.    Sh. 

Eg 

15  22 

I.  •  Tr. 

Eg. 

22    2 

III.    Oc. 

Re. 

22    3 

n.    Tr. 

In.      1 

16  25 

I.    Sb. 

Eg. 

22    4 

IV.    Oc. 

Re. 

98     0  10 

I.    Tr. 

In. 

•   10  17 

I.^Oc. 

Die. 

23  55  46.2 

III.    Ec 

Die. 

029 

II.    Sh. 

In. 

13  34  54.1 

I.*Ec. 

Ke. 

1*     1    0 

II.    Oc. 

Die. 

0  41 

IL    Tr. 

Eg- 

!•     3  49 

11.    Tr. 

lu. 

2  46  46.4 

in.    Ec 

Re 

124 

I.    Sh. 

In. 

6  54 

U.  •  Sb. 

Tu. 

3  50 

I.    Tr. 

In. 

226 

I.    Tr. 

Eg. 

6  26 

II.  •  Tr. 

Eg. 

5    0 

I.    Sb. 

In. 

3  10 

IL    Sb. 

e|. 

7  33 

I.  •  Tr. 

In. 

5  54  45.8 

II.  •  Ec. 

Re. 

3  41 

I.    Sh. 

Eir.    1 

8  34 

TI.  •  Sh. 

Eff. 

6    7 

I.  •  Tr. 

Eir. 

21  23 

I.    Oc 

DW.  ' 

HOTC—la.  denoUM  ingreMi  Kg.,  egreM;  l>i«.,  disappearauce;  Ke.,  reappeiumnoe ;  Kc,  eoiipM. 

Oe.  deeotM  oocnltetioa %  Tr..  treosU  of  the  a»tellit« ;  8h.,  trmnsit  of  the  ehedowt  *  Vlatble  at  Wm 


JUPITER'S  SATELLITES,  1895. 


463 


WASHINGTON  MEAN  TIME. 


II. 


8 


9 


10  I 


II 


19 


FEBRUARY. 


Phases  of  tkt  EdiptM  of  tkt  SaUUiUs  for  m  hutrtmg  TtUtcopt, 


IV. 


ConfigwraHons 

at 

I0»  0^  for  an  , 

buftri 

^mfc  TeU$eope, 

Day. 

Watt. 

^ 

1 

'4  9-           O*' 

•«• 

9 

3- 

0-4 

2- 

->• 

3 

•8 

8-  1-    O 

•4 

4 

* 

•9          -30 

•1 

•4 

6 

1-             O 

•«      -3 

•4 

6 

O 

«•!• 

3- 

4- 

7   1 

a- 

•1         C 

) 

3- 

4- 

O    i 


lO 


«•  4' 


2-  I-04' 


•3      O 


•«    -3 


13  1                         4- 

9- 

O 

1 

•3 

14    1                  4* 

•1          O 

3- 

IS  1                     '4 

3- 

?o 

1* 

16  1                                -4 

•1   O 

•9 

17   lOl- 

•9 

•9 

2-  O 

18  1 

\     o- 

1 

19  1 

1-      o 

\     3 

«l 

o 

f 
1 

•• 

•4 

91    1 

9- 

1-         o 

3- 

•4 

99 
93 
24 

03- 

, 

•9      O 

1- 

•4 

3- 

•1    o 

•9 

4- 

o«- 

•3 

Oi- 

4- 

95 

•9- 

3               O 

4* 

•l# 

96 

1-    o 

•9-3    4- 

97 

40 

•1    9- 

•3 

99 

V       o 

3* 

464 


JUPITER'S  SATELLITES,  1896. 


WASHINGTON  MEAN  TIME. 

MARCH. 

(1       h    m     ■ 

d      h    m     e 

d      h    m     e 

1    0  53    3.9 

I.    Ec 

R«. 

11   12  14 

I.*Oc. 

Die. 

»1     9  27 

L*8b, 

^'    1 

12  58 

ni.  •  Tr. 

In. 

15  46  42.5 

I.    Ec 

Re. 

11     6 

U.*Sh. 

^.  ! 

15  52 

111.    Tr. 

Dm. 

19     6  40 

III.  •  Oc 

Die. 

W     3    7 

I.    Oc 

K*. 

16  42 

II.    Oc 

830 

n.'Oc 

Die. 

6  40  19.1 

L*Ec 

Se 

18    0 

IIL    Sb. 

In. 

928 

L*Tr. 

In. 

93     020 

L    Tr* 

Ib« 

18  38 

I.    IV. 

In. 

935 

III.  •  Oc 

Re 

022 

IL    Oc 

Die 

19  53 

I.    8b. 

In. 

10  45 

I.  •  Sh. 

In. 

046 

DL    Tr. 

In. 

20  54 

I.    Tr. 

Kg. 

11  44 

I.'Tr. 

^ 

1  38 

I.    Sb. 

In. 

21    2 

III.    8b. 

Kg. 

11  56  57.3 

III.  •  Ec 

237 

L    Tr. 

Eff- 

21  47  52.2 

II.    Ec. 

rI 

13    3 

I.-Sb. 

Eg. 

342 

III.    Tr. 

Eg. 

22  10 

I.    Sb. 

E^. 
Dm. 

13  41    0.5 

11.    Ec 

Re. 

355 

I.    8b. 

Etr- 

9  15  51 

I.    Oc. 

14  51  23.7 

III.    Ec 

Re 

5  34  12.5 

11.    Kc 

S. 

19  21  57.8 

I.    Ee. 

Re. 

13     6  42 

I.*Oc 

Die 

559 

UL    Sh. 

lo. 

3   11  20 

II.  •  Tr. 

In. 

10  15  34.5 

I.*Ec 

Re 

9    4 

UL'Sh. 

^ 
^ 

13    6 

I.'Tr. 

In. 

14     3  13 

XL    Tr. 

In. 

21  36 

I.    Oc 

13  48 

II.  •  8b. 

In. 

3  56 

L    Tr. 

In. 

94     1    9  12.9 

I.    Ec 

Be 

13  58 

II.  •  Tr. 

Eg. 

5  14 

L    8b. 

In. 

8    5 

IV. -Oc 

Die 

14  22 

I.    8b. 

iS. 

545 

IL    8b. 

In. 

936 

IV.  •Oc 

Re 

15  22 

I.    Tr. 

Eg. 

5  51 

IL    Tr. 

Eg. 

18  49 

I.    Tr. 

In. 

16  29 

II.    8b. 

Eg. 

6  13 

L    Tr. 

Ei. 

19  10 

II.   Tr. 

In. 

16  39 

I.    Sb. 

Eg. 
Du. 

7  32 

L*8b. 

Eg. 

20    7 

I.    8b. 

In. 

4  10  19 

I.    Oc. 

827 

11.  •  8b. 

E£. 

20  16  44.8 

IV.    Ec 

Die 

13  ^  56.3 

I.    Ec. 

Re. 

13     1  11 

L    Oc 

21    6 

I.    Tr. 

Eg. 

ft    2  45 

III.    Oc 

Dis. 

4  44  34.0 

L    Ec 

Re 

21  43 

IL    Sb. 

l!£ 

5  39 

lU.    Oc 

Re. 

20  45 

m.    Tr. 

In. 

21  49 

U.    Tr. 

Eg. 

6  57 

II.    Oc 

Db. 

21  47 

n.    Oc. 

Die 

22  24    . 

I.    8b. 

Eg- 

7  34 

I.  *  Tr. 

In. 

22  25 

I.    Tr. 

In. 

22  27  25.0 

IV.    Ec 

rI 

7  56  28.4 

III.  •  Ec. 

DiB. 

23  16 

IV.    Tr. 

In. 

93     0  25 

IL    8b. 

E^    . 
Die 

8  51 

I.  •  8h. 

In. 

23  41 

ra.    Tr. 

Eg. 

16    5 

I.    Oc 

9  50 

L  *  Tr. 

Kg. 

23  43 

I.    8b. 

K: 

19  38  12,4 

I.    Ec 

Re 

10  49  46.8 

III.  •  Ec. 

Ri. 

16     0  39 

IV.    Tr. 

Eg. 

93  13  18 

I.    Tr. 

In. 

11    5  34.9 

n.  •  Ec. 

Re. 

0  41 

L    Tr. 

Eg. 

13  40 

IL    Oc 

Die 

11    8 

I.  •  Sb. 

Kg. 
Dm. 

1  59 

III.    Sb. 

In. 

14  36 

I.    Sli. 

Id. 

•    4  48 

I.    Oc. 

2    1 

I.    Sb. 

Eg. 

14  43 

III.    Oc 

Die 

8  19  48JI 

I.  *  Ec. 

Re 

2  5d44.2 

II.    Ec. 

Re. 

15  35 

I.    Tr. 

Eg. 

T    0  37 

II.    Tr. 

In. 

5    3 

III.    Sb. 

Eg. 

16  53 

L    Sh. 

E?. 

2    2 

I.    Tr. 

In. 

11  19 

IV.  •  Sb. 

In. 

17  40 

III.    Oc 

nL 

3    7 

II.    8b. 

In. 

13  29 

IV.  •  Sb. 

Die. 

18  51  56.4 

IL    Ec 

Re 

3  15 

II.    Tr. 

Eg. 

19  40 

I.    Oc. 

19  58  21.4 

IIL    Ec. 

Die 

3  19 

I.    Sb. 

In. 

23  13  2ai 

I.    Ec 

Re 

22  55    2.4 

IIL    Ec 

Re 

4  19 

I.    Tr. 

Kg. 

17  16  32 

IL    Tr. 

In. 

9T  10  34 

L'Oc 

Dki. 

5  36 

I.    8h. 

Kg. 

16  53 

L    Tr. 

In. 

14    7    3.7 

I.    Ec 

Re 

5  49 

II.    Sb. 

Kff. 
Du. 

18  12 

L    8b. 

In. 

98     7  47 

L^Tr. 

In. 

14  14 

IV.    Oc 

19    5 

II.    Sb. 

In. 

8  30 

n.'Tr. 

In. 

15  25 

IV.    Oc. 

Re. 

19  10 

II.    Tr. 

Kg. 

9    4 

L  •  Sh. 

In. 

23  16 

I.    Oc. 

Die. 

19  10 

I.    Tr. 

Kg. 

10    4 

L^Tr, 

Eg 

8     2  15  21.9 

IV.    Ec. 

Die. 

20  29 

I.    Sb. 

Kg. 

11    2 

U,»Sh. 

In. 

2  48  48.8 

I.    Ec. 

Re. 

21  47 

IL    Sb. 

Kg. 

11  10 

U.*Tt. 

Eg. 

4    9  54.3 

IV.    Ec. 

Re 

18  14    9 

I.    Oc. 

Die 

1122 

L*Sh. 

S. 

16  50 

III.    Tr. 

In. 

17  42  27.9 

I.    Ec 

Re 

13  44 

II.    8h. 

Eg. 

19  13 

II.    Oc. 

Die. 

!•  10  39 

IIL  •  Oc 

Die. 

99     5    3 

L    Oc 

Die 

19  44 

UI.    Tr. 

Kg. 

11    4 

IL^Oc. 

Die. 

8  36    2.5 

L*Ec 

Re    1 

20  31 

I.    Tr. 

In. 

1122 

L^Tr. 

In. 

30     'H  16 

L    Tr. 

In. 

21  48 

I.    Sb. 

In. 

12  40 

L  •  Sb. 

In. 

259 

IL    Oc 

Die. 

22    0 

m.   Sh. 

In. 

13  35 

IIL    Oc 

Re. 

333 

L    Sh. 

lu. 

22  47 

I.    Tr. 

Kg. 

13  39 

L    Tr. 

Eg, 

433 

I.    Tr. 

Eg.    . 

•     0    5 

I.    Sb. 

Eg. 

14  58 

L    Sb. 

Eg. 
Die 

4  51 

III.    Tr. 

In. 

0  23  17.7 

n.  Ec. 

Re. 

15  57  50.0 

III.    Ec. 

650 

L    Sli. 

^^' 

1    2 

m.  sii. 

Eff. 
Die. 

16  16  27.5 

n.  Ec 

Re. 

7  49 

nL*Tr. 

Eg. 

17  45 

I.    Oc. 

18  53  32.8 

III.    Ec 

Re 

8    9  42.1 

IL*Ec 

Re. 

21  17  42.7 

I.    Ec 

Re. 

M     8  38 

L*Oc 

Die 

959 

UI.  •  Sb, 

III. 

lO  13  54 

n.*Tr. 

In. 

12  11  19.4 

L  •  Ec. 

Re. 

13    6 

UI.    Sb. 

%• 

14  59 

I.    Tr. 

In. 

91     5  51 

II.    Tr. 

In, 

23  33 

I.    Oc 

Dw. 

16  17 

I.    Sh. 

In. 

5  51 

I.    Tr. 

In. 

31     3    4  55.9 

I.    Ec 

Re 

16  27 

U.    Sb. 

In. 

7    9 

L  •  Sb. 

In. 

20  45 

I.    Tr. 

In. 

16  33 

n.    Tr. 

Eg. 

8    8 

L*Tr. 

Eg. 

21  51 

U.    Tr. 

In. 

17  16 

I.    Tr. 

Eg. 

824 

IL^Sb. 

In" 

22    2 

L    8h. 

In. 

18  34 

I.    Sb. 

Kg. 

829 

II.  •  Tr. 

Eg. 

23    3 

L    IV. 

Kg. 

19    8 

II.    Sh. 

Kg. 

Kore— ledenoteeingreee;  £g.,  egreee;  DU.,  diAappearanoet  Ke,  reeppeutuice)  Ec.,  eolipee 

Oe  denotes  ooonltetlon  i  Tr.,  traoait  of  the  aatelHte;  8h.«  tranelt  of  ibe  ebedow  i  *  VielMe  at  WeehSagMe 


JUPITER'S  SATELLITES,  1895. 


465 


I. 


IL 


19  lOi 


13 


14 


15 


16  i 


17 


18 


19   I 


00 


«t 


9a  I 


94 

95J 
96  ■ 
97" 


WA8HIN(}TON  MEAN  TIME. 


MARCH. 


PlmtU  of  ikt  EeUpita  of  the  SaUUUes  for  an  hwtriin^  Telesrope, 


III. 


IV. 


Con/iguratiofU  ai  D*"  30™  for  an  Inveriing  TeU9Copt* 

Vuj, 

Watt. 

lU^U 

1 

1                                   4-                                  -9         0 

)3-        1- 

3- 


•o 


09'  I- 

O 


*9#  3< 


O        I 


*i* 


•3 


3-       I 


V_4  0 

o 


3- 


3-     I  -4 


O      91 


'39' 


I-  ' 


4- 


•3     9* 


I     O 

O" 

O 

" o 

' o 

o 

I     o 


9-        -3 


4*       '30*91 
4*  •!( 


•9 


4* 

•4 


'   O 


•9-3 


3- 


.'   O 

•9  _     O 

•4"    13'    o 

o 


3* 


I        3- 


»•      • 


I 


98     0<*09- 

«9    t 

30 


31 


3- 


\    O     «i 

o 

•9  O       I 

f-     3~    O         *^ 

o 


1 
■a 


3- 


•3 


•li 


30 


466 


JUPITER'S  SATELLITES,  1895. 


w 

ASHJLSGTON  M£AS 

mu%' 

1 

1 

APRIL. 

4       k    «     • 

4      h    »     • 

4      k    ■     • 

1     0  19 

L    8b. 

Eg- 

f  14  30                L    Oc 

Die 

9m  16  56tt7 

n.    Ee 

Re 

021 

IL    Sb. 

iT 

16  43    0.5.  IV.    Ec 

Re 

17  25 

i  m.    Tr. 

le 

0  30 

n.    Tr. 

Eflr- 

17  58  24.7 

L    Ec 

Re 

20  26 

IIL    Tr. 

Eg. 

3    3 

IL  eh.. 

^ 

11   1141 

L    Tr. 

Im. 

21  59 

IIL    Sh. 

iZ 

18    1 

IV.    Tr. 

hi 

12  64 

L    Sh. 

Ib. 

91     1    9 

IIL    Sh. 

Eg. 

IS    2 

L    Oc 

l>«. 

13  64 

n.    Tr. 

In. 

628 

L    Oc 

Die 

19  11 

IV.    Tr. 

%- 

13  50 

L    Tr. 

Eg. 

8  61  46L9 

L'Ec 

Re    . 

81  33  66U) 

L    Ee. 

S! 

16  12 

L    Sh. 

Eg. 

M    230 

L    Tr. 

In. 

9     619 

IV.    Sh. 

Ib. 

16  18 

n.  Sh. 

jZ 

346 

L    8h. 

In. 

743 

IV.  •  Sh. 

Kg. 

16  36 

IL    Tr. 

Eg. 

466 

L    Tr. 

Eg.    ' 

15  15 

L    Tr. 

Im. 

19    1 

XL    Sh. 

DiL 

6    1 

n.    Tr. 

In. 

16  18 

n.    Oe. 

Die 

IS     859 

L»Oe* 

•    4 

L    8h. 

£g- 

10  30 

L    Sh. 

In. 

12  27  2L8 

L    Ee 

Re 

8  14 

IL»8h. 

S^ 

17  32 

L    Tr. 

Eg- 

IS     6  11 

L    Tr. 

Im. 

842 

IL»Tr. 

Eg- 

18  48 

L    Sh. 

Eg. 

723 

L'Sh. 

In* 

10  66 

XL    8h. 

e| 

18  49 

IIL    Oe. 

Dk. 

8  19 

n.^Oc 

Die 

23  68 

I.    Oc 

Die 

8127S8US 

IL    Ec 

Re 

828 

L*Tr. 

Eg. 

SS     320  432 

L    Ee 

fie 

21  48 

III.    Oc 

Re 

9  41 

L'Sh. 

^. 

21    9 

L    Tr. 

In. 

23  58  37^ 

IIL    Ec 

DU. 

13  U 

m.    Tr. 

S 

22  15 

L    Sh. 

In. 

S     25625.5 

m.    Ec 

Re 

13  20  4&4 

IL    i;c 

Re 

23  26 

L    Tr. 

Eg^ 

12  31 

L    Oc 

Db 

16  U 

IIL  Tr. 

Eg. 

•4     0  22 

XL    Oe 

Die 

10    2  46.0 

I.    Ec 

Re 

18    0 

IIL    Sb. 

S: 

033 

L    Sh. 

Eg- 

4     944 

L»Tr. 

In. 

21    8 

ni.    Sb. 

^* 

6  14  12.7 

IL    Ec 

Si 

10  50 

L^Sh. 

In. 

14     3S9 

L    Oc 

Die 

728 

in.'Oc 

Die 

U  12 

IL'Tr. 

In. 

656  13.5 

L'Ee 

Re 

10  30 

IIL'Oe 

Se 

12    1 

L   Tr. 

Eg. 

19     0  40 

L    Tr. 

In. 

11  58  6ai 

IIL    Ec 

Die 

13  17 

L    8b. 

Eg. 

1  51 

L    Sb. 

In. 

14  59  5&1 

UL    Ec 

Re 

13  40 

n.    8h. 

In! 

258 

L    Tr. 

Eg. 

18  28 

L    Oc 

Die 

13  51 

IL    Tr. 

Eg. 

3  16 

n.    Tr. 

In. 

2149  3L2 

L    Ec 

Be 

16  23 

IL    8b. 

Eg. 

4  10 

L    Sb. 

Eg. 

M  15  39 

L    Tr. 

In. 

»     7    1 

L^Oc 

Die 

636 

n.   Sb. 

In. 

16  44 

L    Sb. 

In. 

10  31  43.8 

L»Ec 

Re 

6  57 

n.    Tr. 

Eg. 

17  66 

I.   Tr. 

Eg. 

•     4  13 

L    Tr. 

In. 

820 

IL'Sb. 

e|. 

Dm. 

19    2 

L    Sb. 

^ 

5  28 

L    Sb. 

In. 

21  59 

L    Oc 

19  24 

n.   Tr. 

ll 

538 

IL    Oc. 

Die 

!•     1  25  10^ 

L    Ec 

Re 

21  33 

n.    Sh. 

In. 

630 

L    Tr. 

Eg. 

19  10 

L    Tr. 

In. 

22    6 

n.    Tr. 

Eg. 

746 

L  •  8b. 

Eg. 

20  20 

L    Sb. 

In. 

M     0  17 

IL    8h. 

dSL 

859 

ra.*Tr. 

In. 

21  27 

L    Tr. 

E^. 
D». 

12  58 

L    Oe 

10  45  13.7 

IL»Ec 

Re 

21  39 

IL    Oc 

16  18  26.0 

L    Ec 

Se 

11  58 

HL    Tr. 

Eg. 

22  38 

I.    Sb. 

Eg. 

82    7 

IV.  Co. 

Db 

13  60 

m.    Sh. 

In. 

IT     2  38  34.5 

IL    Ec 

Re 

9f     020 

IV.    Co. 

Se 

17    7 

UL    8b. 

Eg. 
Dw. 

3  12 

IIL    Oc 

Dis. 

8  21  46.3 

rv.^JEc 

Die 

y     1  30 

L    Oc 

6  13 

IIL    Oc 

Re 

10    9 

L^Tr. 

In. 

5    036w3 

L    Ec 

Re 

7  58  34.4 

UL*Ec 

Die 

10  59  15i> 

IV.   Ee 

Be 

22  42 

L    Tr. 

In. 

10  58  31.4 

III.  •  Ec. 

Re 

11  13 

L    Sh. 

In. 

23  57 

L    8b. 

In. 

16  28 

I.    Oc, 

Die 

12  26 

L    Tr. 

Eg. 

9     033 

IL    Tr. 

In. 

19  53  59.9 

I.    Ec 

Re 

13  30 

L    8h. 

Du. 

059 

I.    Tr. 

Eg. 

19   12  28 

IV.    Tr. 

In. 

13  44 

n.  Oc 

2  14 

L    Sb. 

Eg. 

13  40 

I.    Tr. 

In. 

18  32    2.8 

U.    Ee 

Be 

259 

n.    Sh. 

In! 

14  31 

IV.    Tr. 

Eg. 

21  41 

HL    Tr. 

le 

3  13 

IL    Tr. 

Eg. 

14  49 

L    Sh. 

In! 

m     0  44 

m.    Tr. 

Eg. 

542 

IL    Sh. 

Dw. 

15  57 

I.    Tr. 

Eg. 

159 

in.    Sh. 

S: 

20    0 

L    Oc. 

16  39 

II.    Tr. 

In. 

6    9 

lU.   Sb. 

Ef. 
D^ 

23  29  34.6 

L    Ec. 

Re. 

17    7 

I.    Sb. 

Eg. 

728 

L»Oc 

•   17  12 

L    Tr. 

In. 

18  55 

II.    Sh. 

In" 

10  47  16.6 

L    Eo. 

Se 

18  25 

L    Sh. 

In. 

19  19 

IL    Tr. 

Eg. 

M     4  8S 

L   Tr. 

In. 

18  58 

II.    Oc 

Die 

21  39 

II.    Sh. 

Eg. 

642 

L    Sh. 

In. 

19  29 

I.    Tr. 

Eg. 

23  18 

IV.    Sh. 

In. 

655 

L    Vt. 

Eg. 

20  43 

L    Sh. 

Di.. 

1#     1  57 

IV.    Sh. 

Eg. 
D&. 

7  59 

L'Sh. 

kI 

22  59 

IIL    Oc. 

10  58 

I.   Oc. 

847 

n.»Tr. 

In. 

!•     0    2  50.4 

IL    Ec 

Re. 

14  22  56.0 

L    Ec. 

Re 

10  51 

U.    Sh. 

In. 

1  59 

IIL    Oc. 

Re. 

»•    8    9 

I.  •  Tr. 

In. 

11  28 

n.    Tr. 

Eg. 

2  47 

IV.    Oc 

Dis. 

9  18 

I.  •  Sh. 

In. 

13  36 

IL    Sb. 

i 

3  5H  35.H 

IIL    Ec 

Die 

10  27 

L  •  Tr. 

g£ 

M     158 

L    Oc 

4  3H 

IV.    Oc 

Re 

11    0 

IL^Oc 

5  16  10.8 

L    Ec. 

Be 

6  57  2H.6    III,*Ec. 

R^. 

11  36 

I.    Sh. 

Eg. 

23    8 

L    Tr. 

Id. 

14  r»  IH'A     IV.     Kr. 

Dip. 

^ 

H^rrit,     In  '\fnnit*n  myctnum;   Kj?.,  ojfTfi 

\»-,  Difl.,  ilinappeurauco;  Ke.,  reappearmn 

06;  £o.,  eoUpto. 

———J 

(hi.  <lMtM»t«* 

n  oc/jiilutiim 

;  Tr.,  t 

rmnait  of  the  satellite 

»:   Sb.,  transit  of  th< 

B  ahAdoWi  *  Vlsihla 

at  WMhlagUnu 

JUPITER'S  SATELLITES,  1895. 


467 


WASHINGTON  MEAN  TIME. 


APRIL. 


Phaatt  of  the  Etlip$e$  of  the  SaMliU$  for  an  twttrting  TtUawpt. 


I. 


III. 


II. 


IV. 


d    r 


Conpgurt^wn*  a<  9^  0"  fmr  an  htverting  TtUteopt. 


Say. 


WMt 


I    I 


9-'l 


O.  4- 


M 


n 


4 1 


6   |03- 


8 


o 

OT 


•3  •« 


3- 


•4*3 


9 


10 


II 


19 


13  I 


14 


15  I 


16 


17 


18 


19 


<     90 


91 


Ol 


99 


93 


94 


95 


96 


97 


99   I09- 


30 


O    '4    '3    -9 


♦>. 


•4     -3 
3~~~ 


!•  O    3* 


O        I 

i-V    o 


•3  -9 


•I 


_o 

_o 

04-     I-9- 

I  o  ~ 

•90  3- 

Ol 


I 


•3 
3- 


•3     -9 


I 


3- 


3 


!•     90 

O 

o 

o 

9-     -4  -J  "   O 

9      Ol 
3'       _0 

ilO 

2  O 


I 


•9 

•3 

I-9*            -3 

3- 

!•             3- 

•4 

•9        '4 

•1 

,  I 


1 


468 


JUPITER'S  SATELLITES,  1895. 


WASHINGTON  MEAN  TIME. 

MAY. 

(t      b    m     ft 

• 

(i       b    m     a 

d      b    m     • 

1     0  10 

I. 

Sh.     In. 

11    15    2                I.    Sh.     In. 

94     4    9 

rV.    Tr.    In. 

125 

I. 

Tr.     Eg. 

16  25                I.    Tr.    Eg. 

5    9 

I.    Tr.    In. 

828 

I. 

8h.    Eff. 
Oo.    Dw. 

17  20 

I.    Sh.     Eg. 

5  55 

I.    Sb.    In. 

3    6 

II. 

19  14 

II.    Oo.    Dis. 

6  42 

rV.    lY.    Eg. 

7  49  53.7 

II.* 

Eo.    Ke. 

23  43  29.8 

II.    E€.    Re. 

726 

I.    Tr.    Eg. 

11  46 

III. 

Oo.    Dis. 

t9     6  21 

UI.    Tr.     In. 

8  13 

L*Sh.    Eg. 

14  50 

III. 

Oo.    Re. 

927 

III.*Tr.     Eg. 

U    9 

IV.     Sh.    la- 

15  59    7.8 

111. 

Eo.    Dis. 

958 

m.    Sh.     In. 

1124 

n.    Oc    Di». 

19    1  10.2 

m. 

Eo.    Re. 

1128 

I.    Oc.    Dis. 

14  19 

IV.     Sh.    Eg. 

20  28 

I. 

Oo.    Dis. 

13  10 

ni.    Sh.    Eg. 

15  37  19.1 

11.    Ec    Re 

23  44  5a0 

L 

Eo.    Re. 

14  37  58.3 

I.    Eo.    Re. 

M     053 

ITT.    Oc    Din 

9  17  38 

L 

Tr.    In. 

13     8  38 

I.»Tr.    In. 

229 

I.    Oc    Dift. 

18  39 

I. 

Sh.    lu. 

9  31 

I.»Sh.    In. 

5  30  45.4 

I.    Ec    R& 

19  55 

I. 

Tr.    Eg. 

10  55    ^ 

I.    Tr.    Eg. 

7    4  22.7 

in.    Ec   Ee. 

20  57 

I. 

Sh.    Eg. 

11  49 

I.    Sh.    Eg. 

23  39 

I.    Tr.    In. 

22  10 

II. 

Tr.    III. 

14  21 

n.    Tr.     In. 

94     024 

L    Sh.    Id. 

S     0  10 

u. 

Sh.    III. 

16    6 

II.    Sh.     In. 

156 

L    Tr.    Eg. 

0  52 

II. 

Tr.    Eg. 

17    3 

U.    Tr.    Eg. 
IV.    Oo.    Dis. 

242 

I.    Sh.    Eg. 

2  55 

n. 

Sh.     Eg. 
Oc    dTb. 

18    3 

634 

II.    Tr.    In. 

14  58 

I. 

18  51 

II.    Sh.    Eg. 

8    1 

n.»Sh.    Id. 

18  13  51.3 

I. 

Eo.    Re. 

20  31 

IV.    Oo.    Re. 

9  17 

TT.^IV.    Eg 

4   12    8 

I. 

Tr.    In. 

14     2  24  10.6 

IV.    Ec    Dis. 

10  47 

II.    Sh.    Efl. 

13    8 

I. 

Sh.    In. 

5  13  17.0 

IV.    Eo.    Re. 

21    0 

I.    Oc    Dk. 

14  25 

I. 

Tr.     Eg. 

5  5A 

I.    Oo.    Dis 

23  59  33.8 

I.    Ec    Re. 

15  25 

I. 

Sh.     Kg. 
Oo.    Dis. 

9    6  50.7 

I.*Eo.    Re. 

M  18    9 

L    Tr.    In. 

16  28 

n. 

19     3    8 

I.    Tr.     In. 

18  52 

L    Sh.    Id. 

21    7  44.5 

II. 

Eo.    Re. 

4    0 

I.    Sh.    In. 

20  27 

I.    Tr.    Eg. 

6     2    0 

III. 

Tr.     In. 

5  26 

I.    Tr.    Eg. 

21  10 

L    Sh.    Eff. 

5    4 

III. 

Tr.    Eg. 

6  18 

I.    Sh.    Eg. 
U.*Oc    Dw. 

••     0  47 

II.    Oc.    Dm. 

558 

III. 

Sh.    In. 

8  37 

4  55  13.1 

II.    Ec   Re. 

8    3 

IV. 

•Tr.    In. 

13    1  26.3 

II.    Eo.    Re. 

15    8 

III.    Tr.    In. 

9    9 

III. 

•Sh.    Eg. 

20  29 

III.    Oo.    Dis. 

15  30 

I.    Oc    Dii. 

9  28 

I. 

•Oc.    Dis. 

23  36 

III.    Oo.    Re. 

17  58 

m.    Sb.    In. 

10  26 

IV. 

Tr.    Eg. 

23  59  37.2 

III.    Eo.    Dis. 

18  16 

UL    Tr.    Eg. 

12  42  39.7 

I. 

Eo.    Re. 

le     0  28 

I.    Oo.    Dis. 

18  28  17.7 

I.    Ec    R«. 

17  19 

IV. 

Sh.     In. 

3    3  41.0 

m.    Eo.    Re. 

21  12 

III.    Sh.    Eg. 

20    9 

IV. 

Sh.    Eg. 

3  35  36.6 

I.    Eo.    Re. 

97   12  39 

I.    Tr.    In.    ; 

•     6  37 

L 

Tr.    III. 

.  21  3^ 

I.    Tr.    In. 

13  21 

L    Sb.    In.   < 

7  36 

I. 

"Sh.     In. 

22  29 

I.    Sh.    In.  • 

14  57 

L    Tr.    Eg. 

8  55 

I. 

•Tr.    Eg. 

23  56 

I.    Tr.     Eg. 

15  39 

I.    6b.    Eg.  . 

954 

I. 

•Sh.    Eg. 

19     0  47 

I.    Sh.    Eg. 

19  58 

n.    Tr.    In.    , 

11  33 

n. 

Tr.     Li. 

3  45 

II.    Tr.    In. 

21  20 

IL    Sb.    In.    1 

13  29 

n. 

Sh.    In. 

5  24 

II.    Sh.     In. 

22  42 

IL    Tr.    Eg. 

14  15 

II. 

Tr.     Eg. 

6  28 

II.     rr.    Eg. 

98     0    5 

n.    Sb.    E£. 

16  13 

n. 

Sh.    Eg. 

8    9 

II.  •Sh.    Eg. 
I.    Oo.    Dis. 

10    0 

L   Oo.   Dtt. 

y     358 

L 

Oc.    Dis 

18  59 

12  57    6.7 

L    Ec   R«.  , 

7  11  33.6 

I. 

Eo.    Re. 

22    4  25.8 

I.    Ec    Re. 

99    7    9 

L    Tr.    In.    1 

«     I    7 

I. 

Tr.     In. 

18   16    8 

I.    Tr.     In. 

750 

L»Sh.    In. 

2    5 

I. 

Sh.    In. 

16  57 

I.    Sh.    In. 

927 

L    Tr.    Eg. 

3  25 

I. 

Tp.     Eg. 

18  26 

I.    Tr.     Eg. 

10    8 

L    Sb.    Eg. 

423 

I. 

Sh.     E^. 

19  15 

I.    Sh.    Eg. 
II.    Oc     Dis. 

14  11 

n.  Oc  dS^ 

5  51 

II. 

Oo.    Dis. 

22    0 

18  13  16.0 

U.    Ec   Ra. 

10  25  37.9 

II. 

Eo.    Re. 

19     2  19  19.4 

II.    Ec    Re. 

M     4  31 

I.    Oc   Dw. 

16    7 

III. 

Oo.    Dis. 

10  44 

III.    'IV.    In. 

5  17 

m.    Oc    Difc 

19  12 

III. 

Oc.    R<?. 

13  29 

I.    Oc    Dis. 

7  25  48.4 

L    Ec    Re. 

19  59  44.2 

UI. 

Ec.    Dis. 

13  51 

III.    Tr.    Eg. 

11    4  43.3 

ni.    Ec    R«. 

22  28 

I. 

Oo.    Dis. 

13  58 

III.    Sh.    In. 

14  20 

rV.    Oc    Dii. 

23    2  47.8 

III. 

Ec.    Re. 

16  33  11.3 

I.    Ec.    Re. 

17    3 

IV.    Oc   Re^ 

•     I  40  19.7 

I. 

Eo.    Re. 

17  11 

HI.    Sh.    Eg. 

20  26  55.8 

rv.  Ec  v^ 

19  38 

I. 

IV.     In. 

M  10  38 

I.    Tr.     In. 

23  26  3a0 

IV.    Ec.   R«. 

20  34 

I. 

Sh.     In. 

11  26 

I.    Sh.     In. 

31     1  40 

L    Tr.    Id. 

21  55 

I. 

Tr.     Eg. 

12  56 

I.    Tr.     Eg. 

2  18 

L    Shu    In. 

22  52 

I. 

Sh.     Eg. 

13  44 

I.    Sh.     Eg. 

8  58 

I.    Tr.    Eg. 

l#     0  57 

II. 

Tr.     In. 

17    9 

II.    Tr.     In. 

4  36 

L    Sh.   Eg. 

2  47 

II. 

Sh.     lu. 

18  43 

II.    Sh.     In. 

923 

n.    Tr.    In. 

3  39 

II. 

Tr.     Eg. 

19  52 

II.    Tr.    Eg. 

10  38 

U.    Sh.    lo. 

5  32 

II. 

Sh.    £(^. 

21  28 

II.    Sh.    Eg. 
I.^Oc    Dis. 

12    6 

II.    Tr.    Eg. 

t            16  58 

I. 

Oo.    Dis. 

«1     7  59 

13  24 

IL    Sb.    U 

20    9  11.5 

I. 

Eo.     He. 

1            11    2    2.0 

I.    Ec.    Re. 

23    1 

'     U    14    8 

I. 

Tr.     It.. 

Xoriu— lu.  iltjuou^  lUKi'vas;  Kg.,  egrfss:  l>iit.,  UinapiteHrauco;  Ue.,  rt'ttppeamncc;  Ec,,  eclipse. 

Oc.  denotes  oconlutlon;  Tr.,  transit  ol'  tlie  AatelUte ;  Sh.,  trausit  of  the  shadow;  *  Visible  at  WaaUlnftn. 
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lu. 

It     3  24  19.0 

III.    Ec 

Dis. 

31    13  35 

I.*Oc. 

Re 

2  57 

I.    Tr. 

lu. 

6  48  19.0 

III.    Ec. 

Re 

13  37 

II.  •  Sh. 

Id. 

4    0 

I.    Sh. 

Eg. 

8  22 

III.    Oc. 

Dis. 

16    2 

II.  •  Tr. 

lo. 

5  17 

1.    Tr. 

Di«. 

12    1 

III.  •  Oc. 

Re. 

16  30 

II.  •  Sh. 

Eg. 

22  55  35.5 

1.    Ec. 

16  31 

I.  •  Sh. 

In. 

18  57 

II.    Tr. 

e|. 

a     0  46  13.2 

II.    Ec. 

Di«. 

17  47 

I.  •  Tr. 

In. 

21  24 

III.    Sh. 

In. 

2  30 

I.    Oc. 

Re. 

18  51 

I.    Sh. 

Eg. 

m     0  57 

III.    Sh. 

Eg. 

6  16 

II.    Oc. 

Re. 

20    6 

I.    Tr. 

4 
Dm. 

2    9 

III.    Tr. 

In? 

20    9 

I.    Sh. 

In. 

13    13  45    9.0 

I.  •  Ec. 

548 

m.    Tr. 

Eg. 

21  26 

I.    Tr. 

In. 

16  39  50.8 

II.  •  Ec 

Dis. 

722 

L    Sh. 

I^ 

,  22  29 

I.    Sh. 

Eg. 

17  18 

I.»Oc 

Re. 

832 

L    Tr. 

Id. 

2:}  46 

I.    Tr. 

Eg. 

22    5 

II.    Oc 

Re 

9  41 

I.    Sh. 

Eg. 

3    17  23  60.1 

I.  •  Ec. 

Die. 

13   11    0 

I.*Sli. 

In. 

10  52 

I.  •  Tr. 

Eg. 

19  14 

II.    Sli. 

In. 

12  15 

I.  *  Tr. 

In. 

16  59 

IV.  •Sh. 

iS. 

20  58 

I.    Oc. 

Re. 

13  19 

I.  •  Sh. 

Eg. 

2190 

IV.    8h. 

Eg. 

21  49 

II.    Tr. 

In. 

14  34 

I.  •  Tr. 

Eff. 

93     4    0 

IV.    Tr. 

In. 

22    6 

II.    Sh. 

Di». 

14     8  13  24.9 

I.    Ec. 

DFs. 

4  34  60.1 

I.    Ec 

Die 

23  26  11.3 

III.    Ec. 

8  33  33.6 

IV.    Ec. 

Dis. 

8    3 

I.    Oc 

R«. 

4     0  44 

11.    Tr. 

Eg. 

11    4 

II.  •Sh. 

In. 

834  23.2 

II.    Ec 

I>ie 

2  49  34.7 

III.    Ec. 

Re. 

11  45 

I.  •  Oc. 

Re 

8  40 

IV.    Tr. 

Eg. 

4  29 

III.    Oc. 

Dis. 

12  45  39.0 

IV.  •  Ec 

Re. 

13  51 

U.*Oc 

R«. 

8    8 

UI.    Oc. 

Re. 

13  35 

II.  ♦  Tr. 

In. 

94     1  50 

I.    Sb. 

In. 

14  37 

I.'Sh. 

In. 

13  56 

II. 'Sh. 

Eg. 

3    0 

L    Tr. 

In. 

15  54 

I.  •  Tr. 

In. 

16  30 

II.  •  Tr. 

Eg. 

4  10 

I.    Sh. 

Eg. 

16  57 

I.^Sh. 

Eg. 

17  26 

III.  •  Sh. 

In. 

620 

L    Tr. 

^. 

18  14 

I.  •  Tr. 

Eg. 
Dii. 

20  15 

IV.    Oo. 

Dis. 

23    3    6.8 

I.    Ec 

Die 

«   11  52    5.5 

I.'Ec 

20  59 

III.    Sh. 

Eg. 

M    230 

I.    Oc 

Re« 

14    3  44.6 

II.  •  Ec. 

Dis. 

22  23 

III.    Tr. 

In. 

264 

II.    Sh. 

In. 

15  26 

I.*Oc. 

Re. 

15     0  52 

IV.    Oc 

Re 

6  14 

II.    Tr. 

In. 

19  32 

II.    Oc. 

Re. 

2    2 

III.    Tr. 

Eg. 

6  47 

IL    Sh. 

Eg. 

23    2 

IV.    Sh. 

In. 

528 

I.    Sh. 

In. 

8  10 

II.    Tr. 

Dw. 

•     3  18 

IV.    Sh. 

Eg. 

6  43 

I.    Tr. 

In. 

11  20  36.8 

III.'Ec 

9    6 

I.    Sh. 

In. 

7  48 

I.    Sh. 

Eg. 

14  46  46.8 

III.  •  Ec 

Re 

10  22 

I.    Tr. 

In. 

9    2 

I.    Tr. 

Eg. 

mi 

15  64 

III.  •  Oc 

Die 

10  58 

IV.  •  Tr. 

In. 

le     2  41  43.0 

I.    Ec 

19  33 

lU.    Oc 

Re. 

1126 

I.  *  Sh. 

Eg. 

5  58  23.0 

II.    Ec 

Dis. 

20  18 

I.    Sh. 

In. 

12  42 

I.  •  Tr. 

e|. 

6  13 

I.    Oc. 

Re 

21  27 

I.    Tr. 

Id. 

15  35 

IV.  •  Tr. 

E^. 
Dis. 

11  21 

II.  •Oc 

Re 

22  38 

I.    Sh. 

Eg. 

7     6  20  21.3 

I.    Ec. 

23  56 

I.    Sh. 

In. 

23  47 

I.    Tr. 

Eg. 

8  30 

II.    Sh. 

In. 

IT     1  10 

I.    'IV. 

In. 

M   17  3183.3 

I.  •  Ec 

dL 

9  54 

I.    Oc. 

Re. 

2  16 

I.    Sh. 

Eg. 

20  67 

L    Oc 

Re 

11    5 

II.  •  Tr. 

In. 

330 

I.    Tr. 

Eg. 

21  51  6S.9 

II.    Ec 

Die 

1123 

II.  •  Sh. 

Eg. 

21    9  58.2 

I.    Ec. 

Dm. 

9T     3    4 

II.    Oc 

R«. 

13  28 

ni.  •  Sh. 

In. 

18     0  20 

n.    Sh. 

In. 

14  47 

I.  •  Sh. 

In. 

14    0 

II.  •  Tr. 

Eg. 

0  41 

I.    Oc. 

Re. 

16  56 

I.  •  Tr. 

In. 

17    0 

ni.  •  Sh. 

Eg. 

2  48 

II.    Tr. 

In. 

17    7 

I.  •  Sh. 

Eg. 

18  33 

III.    Tr. 

In. 

3  13 

II.    Sh. 

Eg. 

18  16 

I.  •  Tr. 

4 
Dui. 

22  12 

III.    Tr. 

Eg. 

5  44 

II.    Tr. 

Eg. 

98   11  59  40.2 

I.'Ec 

8     3  34 

I.    Sh. 

In. 

7  22  12.5 

UI.    Ec 

Die 

15  26 

I.*Oc 

Re. 

4  50 

I.    Tr. 

In. 

10  46  4ai 

IlI.*Ec 

Re. 

16  10 

11.  •Sh. 

In. 

5  54 

I.    Sh. 

Eg. 

12  10 

III.  •  Oc 

Dis. 

18  27 

II.  •  Tr. 

In. 

7  10 

I.    Tr. 

4 
Dis. 

15  49 

m.*oc 

Re. 

19    4 

II.    Sb. 

Eg. 

9     0  48  3a6 

I.    Ec. 

18  25 

I.    Sh. 

In. 

21  22 

n.   Tt, 

Eg. 

3  22  19.6 

II.    Ec. 

Dis. 

19  37 

I.    Tr. 

In. 

99     1  22 

HI.    8h. 

I?. 

4  22 

I.    Oc. 

Re. 

20  44 

L    Sh. 

Eg. 

466 

ni.    Sh. 

Eg. 

8  50 

II.    Oc. 

Re. 

21  57 

I.    Tr. 

Eg. 

650 

ni.    Tr. 

I^ 

22    3 

I.    Sh. 

In. 

t9   15  38  14.7 

I.»Ec 

Die. 

9  15 

I.    Sh. 

In. 

2:^  19 

I.    Tr. 

In. 

19    8 

I.    Oc. 

Re 

930 

III.    Tr. 

Eg. 

lO     0  22 

I.    Sh. 

Eg. 

19  15  53.3 

II.    Ec 

Dis. 

10  22 

I.  •  Tr. 

iiJ: 

1  38 

I.    Tr. 

4 
Dis. 

»e    0  36 

n.    Oc 

Re. 

11  36 

I.  •  Sh. 

Eg. 

19  16  53.4 

I.    Ec. 

12  53 

I.  •  Sh. 

In. 

12  42 

I.^Tr. 

4 
Dis. 

21  47 

II.    Sh. 

In. 

14    5 

I.  •  Tr. 

In. 

39     6  28    0J2 

I.    Ec 

22  r>o 

I.     Or. 

Re. 

15  13 

I.*8h. 

Eg. 

952 

I.*Oc 

Re 

11     0  20 

II.    Tr. 

In. 

16  25 

I.*Tr. 

Eg. 

11  10  19.9 

IL  •  Ec 

Die 

0  40 

11.     Sh. 

Eg. 

*JI    10    6  31.0 

I.  •  Ec. 

Dis. 

16  18 

II.  •  Oc 

Re. 

3  15 

11.    Tr. 

kI 

— _  — . 



1 

KOTR.'-lii.  d«not<*«  iut;i'e«a;   Kg.,  egreiia;   Dis.,  diKappt^tirauct.;   Ke.,  reappearaooe;  Sc,  ecllpiio. 

Oc  d«noten  occalUtion ;  Tr.,  transit  of  th«  MtelUt«:  Sh.,  tnuiait  of  Uie  ■badow}  *  Visible  wM 
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WASHINGTON  MEAN  TIME. 


NOVEMBER. 


PhoMtM  of  the  EeUpBts  of  the  SatelliUi  for  an  hwtriinf^  Telescope, 
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95 
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98 
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IV.    I 


Configuratumi  ai  M^  ^'^  for  an  Inveriinfc  Telescope, 
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WASHINGTON  MEAN 

TIME. 

DECEMBER.                                                                               i 

1 

<(      h    m     N 

d       h    in      a 

d      h    m     a 

1    2  32  56.9 

IV.    Ec. 

Dis. 

10     2  46 

III.    Oc 

Re. 

ao   18    4 

I.^Tr. 

Eg. 

3  44 

1.    8h. 

In. 

li  24 

I.    'I'r. 

%• 

20    6 

III.    Tr. 

eS. 

4  49 

I.    Tr. 

III. 

21  17  53.2 

I.    Ec 

me 

41   12    8    1.8 

I.'Ec 

Die 

6    4 

I.    Sh. 

Eg. 

11     0  33 

I.    Oc 

Ite. 

15  12 

I.^Oc 

Re. 

6  49  4&7 

IV.    Ec 

Re. 

3    3  43.7 

II.    Ec 

Db. 

18  57  52.4 

U.    F^. 

Db. 

7    9 

I.    Tr. 

% 

7  53 

II.    Oc. 

Re. 

23  24 

II.    Oc 

Be 

12  49 

IV.  •Oc 

Dl8. 

18  34 

I.  •  Sh. 

In. 

8»     9  25 

I.  •  Sh. 

In. 

17  30 

IV.  •Oc 

Re. 

19  31 

I.    Tr. 

In. 

10  10 

I.  •  Tr. 

In. 

•    0  56  17.0 

I.    Ec. 

Dis. 

20  54 

I.    Sh. 

Eg. 

11  45 

I.*Sh. 

£g- 

4  19 

I.    Oc. 

Re 

21  51 

I.    Tr. 

Eg. 

12  31 

L-Tr. 

4 

537 

II.    Sli. 

lu. 

1»  15  46  12.1 

I.*Ec 

Db. 

83     6  36  22.9 

L    Ec 

Die 

7  38 

U.    Tr. 

In. 

19    0 

I.    Oc 

Re. 

938 

I.»Oc 

Se. 

8  21 

II.    8h. 

Eg. 

21  18  . 

II.    Sh. 

In. 

13    9 

n.»8h. 

In. 

10  34 

II.  •  Tr. 

E9. 

23  10 

II.    Tr. 

In. 

14  87 

II.  •  Tr. 

In. 

15  U  24.1 

ni.-Ec 

Die 

13     0  11 

IL    Sh. 

Eg. 

16    3 

II. -Sh. 

Eg. 

18  44    7.3 

m.^Eo. 

Re 

2    5 

II.    Tr. 

Eg. 

17  33 

IT.*Tr. 

19  32 

m.  Oc 

Difl. 

9  19 

Ill.^Sh. 

In. 

84     3  11  53.1 

DL    Ec 

22  12 

I.    8h. 

In. 

VZ  54 

III.  •  Sh. 

Eg. 

3  54 

I.    Sh. 

In. 

23  12 

III.    Oc 

Re 

12  59 

III.  •  Tr. 

In. 

4  37 

I.    lY. 

In. 

23  16 

I.    Tr. 

In. 

13    3 

I.^Sh. 

In. 

6  13 

L    Sli. 

Eg. 

3    032 

I.    Sh. 

Eg. 

13  58 

I.»Tr. 

In. 

6  57 

I.    Tr. 

Eg. 

1  36 

I.    Tr. 

Eff. 
Db. 

15  23 

I.  •  Sh. 

Eg. 

9  40 

III.  •  Oc 

^ 

19  25  36.8 

I.    Ec 

16  18 

I.*Tr. 

Eg. 

88     1    4  46.8 

I.    Ec. 

Die 

22  46 

I.    Oc 

Re. 

16  39 

III.  •  Tr. 

E|f. 
Die 

3    5 

I.    Oc 

Re. 

4    0  27  50.0 

IT.    Ec 

Die 

14  10  14  2bSl 

I.»Ec 

8  15  23L0 

II. 'Ec 

I>k. 

530 

II.    Oc 

Re 

13  26 

I.  •  Oc. 

Re 

12  33 

n.»Oc 

Re. 

16  41 

I.  •  Sh. 

In. 

16  22    4.5 

n.  •  Ec. 

Db. 

22  22 

I.    Sh. 

In. 

17  43 

I.  •  Tr. 

In. 

21    4 

U.    Oc 

Re 

23    3 

I.    Tr. 

In. 

19    0 

I.    Sh. 

Eg. 

1«     7  31 

I.    Sh. 

In. 

88     042 

I.    Sh. 

Eg. 

20    3 

L    Tr. 

Eg. 

824 

L»Tr. 

In. 

123 

I.    Tr. 

Eg. 

5  13  52  53.7 

I.*Ec 

Die 

9  51 

I.  •  Sh. 

Eg. 

454 

IV.    Sb. 

In. 

17  13 

I.  •  Oc. 

Re. 

10  44 

I.«Tr. 

Eg. 
Dm. 

984 

IV.  •Sh. 

Eg- 

18  44 

II.  •  Sb. 

In. 

16     4  42  54.8 

I.    Ec 

11  10 

rv.  •  l^r. 

L^ 

10  49 

II.    Tr. 

In. 

7  53 

I.    Oc. 

Re 

15  53 

IV.  •  Tr. 

Du. 

21  38 

II.    Sh. 

Eg. 

10  35 

II.  *  Sh. 

In. 

19  33    a7 

I.    Ec 

23  45 

II.    Tr. 

Eg. 

12  19 

II.  •  Tr. 

In. 

22  31 

I.    Oc 

Re. 

•    520 

III.    Sh. 

In. 

13  29 

II.  •  Sh. 

Eg. 

87     2  26 

II.    Sb. 

In. 

856 

III.  •  Sh. 

Eg. 

15  15 

II.  •  Tr. 

E^. 
Die 

3  45 

II.    Tr. 

In. 

927 

lU.  •  'Vt. 

In. 

23  13  54.7 

UI.    Ec 

520 

II.    Sh. 

Eg. 

11    9 

I.  •  Sh. 

In. 

ly    2   0 

I.    Sh. 

In. 

6  41 

II.    Tr. 

Eg. 

12  11 

I.  •  Tr. 

In. 

2  51 

I.    Tr. 

In. 

16  51 

I.  •  Sh. 

S: 

13    6 

lU.  •  Tr. 

Eg. 

4  19 

I.    Sh. 

Eg. 

17  15 

IIL-Sh. 

In. 

13  29 

I.  •  Sh. 

Eg. 

5  11 

I.    Tr. 

Eg. 

17  -30 

I.  •  Tr. 

In. 

14  31 

I.  ♦  Tr. 

Eg. 
Dw. 

6  15 

III.    Oc 

RS. 

19  10 

I.    Sh. 

Eg. 

7    8  21  14.9 

I.    Ec 

20  33  20.3 

IV.    Ec 

Db. 

19  50 

I.    Tr. 

^> 

11  40 

I.  •  Oc 

Re. 

23  11  15.2 

I.    Ec 

Die 

19  50 

IIL    Tr. 

i2: 

13  46  13.8 

II.  •  Ec 

DlB. 

18     0  54  31.5 

IV.    Ec. 

Re 

10  52 

III.    Sh. 

Eg. 

18  42 

II.  •Oc 

Re 

2  19 

I.    Oc 

Re. 

23  30 

in.    Tr. 

8    538 

I.    Sh. 

In. 

4  25 

IV.    Oc 

Die 

88  14    1  35.8 

I.  •  Ec 

637 

I.    Tr. 

In. 

5  39  34.8 

II.    Ec 

Die 

16  57 

I.»Oc 

Re 

7  57 

I.    Sh. 

Eg. 

9    6 

IV.    Oc 

Re. 

21  33  37.4 

n.    Ec 

Db. 

858 

I.  •  Tr. 

Eff. 
Die 

10  14 

II.  •  Oc 

Re. 

88     1  42 

II.    Oc 

Re. 

•    2  49  33.1 

I.    Ec 

20  28 

I.    Sh. 

In. 

11  19 

L^Sh. 

In. 

6    6 

I.    Oc 

Re 

21  18 

L    Tr. 

In. 

11  56 

I.»Tr. 

In. 

8    1 

II.    Sh. 

In. 

22  48 

I.    Sh. 

Eg. 

13  39 

I.^Sh, 

Eg. 

10    0 

U.  •  Tr. 

In. 

23  38 

I.    Tr. 

Eg. 

14  16 

L^Tr. 

iSL 

10  55 

n.  •  Sh. 

Eg. 

18  17  39  36.9 

L*Ec 

Die 

38     8  29  5^9 

L»Ec 

10  56 

IV.  •  Sh. 

In. 

30  46 

I.    Oc 

Re. 

11  23 

I.»Oc 

Re. 

12  55 

II.  •  IV. 

Eg. 

23  52 

II.    Sh. 

In. 

15  43 

n.»Sb. 

In. 

15  21 

IV.  •  Sh. 

Eff. 
Db. 

80     1  28 

II.    Tr. 

In. 

16  55 

II.  •  Tr. 

In. 

19  16    9.7 

UL    Ec 

2  46 

II.    Sh. 

Eg. 
Eg. 

18  :^ 

n.  •  Sh. 

Eg. 

SO    2 

IV.    Tr. 

In. 

4  24 

II.    Tr. 

19  60 

IL    Tr. 

Eg. 

22  42  25.1 

III.    Ec. 

Re. 

13  17 

ITI.*Sh. 

In. 

31     5  48 

I.    Sh. 

I?. 

23    6 

III.    Oc. 

Db. 

14  57 

I.  •  Sh. 

In. 

622 

I.    Tr. 

In. 

to     0    6 

I.    Sh. 

In. 

15  44 

I.^Tr. 

In. 

7  10  323 

m.    Ec 

Db. 

0  45 

IV.     Tr. 

Eg. 

16  2^^ 

III.  •  I'r. 

In. 

8    7 

I.*Sh. 

Eg. 

1    4 

L    Tr. 

In. 

19  53 
17  17 

III.  *  Sh. 

Eg. 

8  42 

L*Tr. 

Ei. 

226 

I.     Sh. 

Eg. 

I.  *  SI,, 

Kg. 

13    2 

m.»Oc 

^ 

Von.— In.  denotea  iDgress;   £g.,  egresa;  JDm.,  diHappcaraDOti :   Ke.,  reappeiknuioe;   JCc,  etdlpae. 

Oc  denotea  oocnltation :  Tr.,  transit  of  the  antellite:  Sh.,  transit  of  th«  shadow ;  *  TIstble  At  WaaUsftsn. 
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WASUJNGTOX   MKAN  TIME. 


DKCKMBKK. 


Phases  of  the  Edip9e$  of  the  SaleUiUi  for  an  hweiiin^  Telescope, 
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WASHINGTON  MEAN  TIME  OP  GREATEST  ELONGATION.  ETC. 

In  the  diagram  on  the  preoedinf  page,  the  points  of  the  orbica  marlsed  ''o'*  are  thoae  of 

the  eastern  elongation,  as  seen  in  an  inrerting  telescope.    The  apparent  positions  of  a  satellite 

at  any  time  may  be  marked  on  the  diagram  by  couniing  around  the  orbit  the  interval  in  days 

and  hours  which  has  elapsed  since  the  last  cant  elongation.    The  times  of  these  elougntioiis 

may  be  found  from  the  following  tables.    Mimas  can  be  seen  only  within  a  few  hours  of  each 

elongation :  the  time  of  erery  elongation  visible  at  Washington  m  therefore  given.    Tlie  times 

of  other  elongations  of  any  satellite  in  the  same  direction   may  be  found  by  adding  or  sub- 

tracting any  multiple  of  the  period.    For  the  three  outer  satellites  the  times  of  elongation  and 

conjunction  are  ^ven.    The  following  abbreviations  are  used:— 

• 

£.,    East  Elongation, 

L,    Inferior  Conjunction  (south  of  planet]^ 

W.,    West  Elongation* 

8^    Superior  Conjunction  (north  of  planet). 

MDiAS. 

Gnaied  EUmgatUmt  FitibU  dt  WaMngUm. 

d    h 

d    k 

d     k 

d    h 

d    h 

d    k 

■Jan.    5ia5B. 

Feb.  16  17.0  W. 

Mar.  17  10.9  E. 

Apr.  16  14.4  E. 

May  13  10.9  W. 

Jane  12  14.6  W. 

6  17.1  E. 

17  15.7  W. 

21  16.5  W. 

17  13.0  E. 

14    9.5  W. 

13  13.2  W. 

7  15.7  B. 

18  14.3  W. 

22  15.1  W. 

18  11.6  E. 

16  aiw. 

14  1L8  W. 

13  1H.8  W. 

19  13.0  W. 

23  13.7  W. 

19  10.2  E. 

18  15.3  E. 

15  10.4  W. 

14  17.4  W. 

20  11.6  W. 

24  12.4  W. 

20  aoE. 

19  ia9E. 

16    9.1  W. 

16  16.0  W. 

24  17.4  E. 

26  11.0  W. 

23  lao  W. 

20  12.5  E. 

22  12.1  E. 

16  14.6  W. 

25  16.0  E. 

26    9.6  W. 

24  14.6  W. 

21  11.1  K. 

23  10.7  E. 

82  17.6  E. 

26  14.6  E. 

29  la?  E. 

25  ia2  W. 

22    9.7  E. 

24    9.3  E. 

23  16.3  E. 

27  13.2  E. 

30  15.4  E. 

26  11.9  W. 

23    a3E. 

30  12.4  W. 

24  14.9  E. 

28  11.8  £. 

31  14.0  E. 

27  10.5  W. 

26  15.4  W. 

July    1  11.0  W. 

25  13.5  E. 

Mar.  4  17.6  W. 

Apr.    1  12.6  E. 

28    9.1  W. 

27  14.1  W. 

2    9.6  W. 

30  17.9  W. 

5  16.2  W. 

2  11.2  E. 

May    1  ia2  E. 

28  12.7  W. 

8  12.6  E. 

31  16.5  W. 

6  14.8  W. 

3    9.8  E. 

2  14.8  £. 

29  11.3  W. 

9  11.3  E. 

Feb.    1  15.1  W. 

7  13.5  W. 

7  15.6  W. 

3  ia4  £. 

30    9.9  W. 

10    9.9  E. 

2  13.7  W. 

8  12.1  W. 

8  14.2  W. 

4  12.0  £. 

31  aew. 

17  1L5  W. 

7  laiB. 

9  10.7  W. 

9  12.8  W. 

6  10.7  E. 

June  4  14.3  E. 

18  10.1  W. 

8  16.7  E. 

13  16.4  E. 

10  11.4  W. 

6    9.2  E. 

5  12.9  E. 

19    a8W. 

9  15.4  E. 

14  15.1  £. 

11  10.0  W. 

JO  15.0  W. 

6  11.6  E. 

26  10.4  E. 

10  14.0  E. 

15  13.7  E. 

12  aow. 

11  lao  W. 

7  10.2  E. 

87    9.0  E. 

11  12.6  E. 

16  12.3  E. 

15  15.8  £. 

12  12.3  W. 

8    8.8  E. 

Ang.   4    9.3  W. 

ENCELADlXa 

A    \ 

A    \ 

d    h 

d     k 

d    h 

d       h 

Jan.    1    3.6E. 

Jan.  14  20.4  E. 

Jan.  28  1^4  E. 

Feb.  11    a2  E. 

Feb.  24  23.0  E. 

Mar.  10  15.8  E. 

2  12.5  E. 

16    5.3  E. 

29  22.3  E. 

12  laiE. 

26    7.9  E. 

12    0.7  E. 

3  21.4  E. 

17  14.2  E. 

81    7.1  E. 

13  23.9  E. 

27  ia8  E. 

13    9.6  £. 

5    6.2E. 

18  23.1  E. 

Feb.    1  lao  E. 

15  a«E. 

Mar.    1    1.7  E. 

14  IH.5  E. 

6  15.1  E. 

20  aoE. 

3    0.9  E. 

16  17.7  E. 

2  10.5  £. 

16    3.3  £. 

8    0.0  E. 

21  16.9  E. 

4    9.8  E. 

18    2.6  E. 

3  19.4  E. 

17  12.2  E. 

9    6.9  E. 

23    1.8  E. 

5  ia7  E. 

19  11.5  E. 

5    4.3  F>. 

18  21.1  E. 

10  17.8  E. 

24  10.7  E. 

7    a6E, 

20  20.3  £. 

6  13.2  E. 

20    5.9  E. 

12    2.7  E. 

25  19.6  E. 

8  12.5  E. 

»    a2E. 

7  32.1  E. 

21  14.8  E. 

13  11.6  E. 

87    4.5E. 

9  21.3  E. 

23  14.1  E. 

9    a9£. 

22  23.7  E. 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ENC£LADUS— (Cimc{iMie&} 


d   h 

d  h 

d  h 

d  h 

d  h 

d  h 

Mar.  24  8.6  E. 

Apr.  13  21.7  E. 

May  4  10.8  E. 

May  25  0.0  E. 

Jane  14  13.3  £. 

Jaly  5  2.6E. 

25  17.5  E. 

15  6.6  E. 

5  19.7  E. 

26  8.9  E. 

15  22.1  £. 

6  11.5  E. 

27  2.3  E. 

16  15.4  E. 

7  4.6  £. 

27  17.8  E. 

17  7.0  E. 

7  20.4  E. 

28  11.2  E. 

18  0.3  E. 

8  13.5  £. 

29  2.7  E. 

18  15.9  E. 

9  5.3E, 

29  20.1  E. 

19  9.2  E. 

9  22.4  E. 

30  11.6  E. 

20  0.8  E. 

10  14.2  E. 

31  5.0  E. 

20  18.1  E. 

11  7.2  E. 

31  20.4  E. 

21  9.7  E. 

11  23.0  E. 

Apr.  1  13.9  E. 

22  2.9  E. 

12  16.1  E. 

Jniie  2  5.3  E: 

22  18.6  E. 

13  7.9  E. 

2  22.7  E. 

23  11.8  E. 

14  1.0  E. 

3  14.2  E. 

24  3.5  E. 

14  16.8  E. 

4  7.6  E. 

24  20.7  E. 

15  9.8  E. 

4  23.1  E. 

25  12.4  E. 

16  1.7  E. 

5  16.5  E. 

26  5.6  £. 

16  18.7  E. 

6  8.0  E. 

26  21.2  E. 

17  10.5  E. 

7  1.3  E. 

27  14.6  E. 

18  3.6  £. 

7  16.9  £. 

28  6.1  £. 

18  19.4  E. 

8  10.2  E. 

28  23.3  £. 

19  12.5  E. 

9  1.7  E. 

29  15.0  E. 

20  4.3  E. 

9  19.1  E. 

30  8.2  E. 

20  21.4  E. 

10  10.6  £. 

30  23.9  E. 

21  13.2  E. 

11  4.0  E. 

May  1  17.1  £. 

22  6.3  E. 

11  19.5  E. 

July  2  8.8  E. 

22  22,1  E. 

12  12.8  E. 

3  2.0  £. 

23  15.1  E. 

13  4.4  £. 

3  17.7  E. 

24  7.0  K. 

TETHYS. 


d  h 
Jan.  1  22.2  E. 
3  19.5  E. 
5  16.9  E. 
7  14.2  E. 
9  11.5  E. 

d  h 
Feb.  4  21.9  E. 

6  19.2  E. 

8  16.5  E. 
10  13.8  £. 
12  11.1  E. 

d  h 
Mar.  10  21.2  E. 
12  18.5  E. 
14  15.8  E. 
16  13.1  E. 
18  10.4  E. 

d  h 
Apr.  13  20.5  E. 
15  17.8  E. 
17  15.1  E. 
19  12.4  E. 
21  9.7  E. 

d  h 
May  17  19.7  E. 
19  17.0  E. 
21  14.3  E. 
23  11.6  £. 
25  8.9  £. 

d  h 
Jane20  19.1  £. 
22  16.4  £. 
24  13.7  E. 
26  11.0  E, 
28  8.3  E. 

11  8.8  E. 
13  6.1  E. 
15  3.5  E. 

17  0.8  E. 

18  22.0  E. 

14  8.4  E. 
16  5.7  E. 
18  3.0  E. 

20  0.3  E. 

21  21.6  E. 

20  7.7  E. 
22  6.0  E. 

24  2.3  £. 

25  23.6  E. 
27  20.9  E. 

23  7.0  E. 
25  4.2  E. 
fi7    1.5  E. 
28  22.8  E. 
30  20.1  E. 

27  6.2  E. 

29  3.5  E. 

31  0.8  E. 

June  1  22.1  £. 

3  19.4  E. 

30  5.6  E. 
July  2  2.9  E. 

4  0.2  E. 

5  21.6  E. 
7  18.9  E. 

20  19.4  E. 
22  16.7  E. 
24  14.0  E. 
26  11.3  E. 
28  8.6  E. 

23  18.9  E. 

25  16.2  E. 

27  13.5  E. 

Mar.  1  10.8  E. 

3  8.1  E. 

29  ia2  E. 

31  15.5  E. 

Apr.  2  12.8  E. 

4  10.1  E. 

6  7.4  E. 

May  2  17.4  E. 

4  14.7  E. 

6  12.0  E. 

8  9.3  E. 

.  10  6.6  E. 

5  16.7  E. 

7  14.0  E. 

9  11.3  E. 
11  8.6  E. 
13  5.9  E. 

9  16.2  E. 
11  13.5  E, 
13  10.8  E. 
15  ai  E, 
17  5.4  E, 

30  6.0  E. 

Feb.  1  3.3  E. 

3  0.6  E. 

5  5.4  E. 

7  2.6  E. 

8  23.9  E. 

8  4.6  E. 

10  1.9  E. 

11  23.2  E. 

12  3.H  E. 

14  1.1  E. 

15  22.4  E. 

15  3.2  E. 

17  0.5  E. 

18  21.8  E. 

19  2.7  E. 

21  0.0  E. 

22  21.3  E. 

DIONE. 


Jan. 


d 
1 
3 
6 
9 
12 

14 

17 
20 
23 
25 

2P 
31 


h 

3.9 

21.6 

15.3 

9.0 

2.7 

*i0.5 

14.2 

7.9 

1.6 

19.3 


E. 
E. 
E. 
E. 
E. 

E. 
E. 
E. 
E. 
E. 


13.0  E. 
6.7  E. 


Feb. 


d 
3 
5 
8 
11 
13 


h 

0.4 
18.1 
11.7 

5.4 
2.3.1 


16.8 
10.5 
4.2 
24  21.9 
27  15.5 


16 
19 
22 


K. 
E. 
E. 
E. 

E. 

E. 
E. 
E. 
E. 
E. 


Mar.   2    9.2  E. 
5    2.8  E. 


d     h 

Mar.  7  20.5  £. 

10  14.1  E. 

13    7.8  E. 

16    1.5  E. 

18  19.1  E. 

21  12.8  E. 

24    6.5  E. 

27    O.l  £. 

29  17.8  E. 

Apr.   1  11.4  E. 

4    5.0  E. 

6  22.7  E. 


d     h 

Apr.   9  16.4  E. 

12  10.0  E. 

15    3.6  E. 

17  21.3  E. 

20  14.9  E. 

23  8.6  £. 

26  2.2  E. 

28  19.9  E. 

May   1  13.5  E. 

4  7.2  E. 

7    a8  E. 
9  ia5  £. 


d     h 

May  12  12.1  E. 

15    5.8  E. 

17  23.5  E. 

20  17.1  E. 

23  10.8  E. 

26    4.4  £. 

28  22.1  E. 

31  15.8  E. 

June  3    9.4  E. 

6    3.1  E. 

8  20.8  E. 

11  14.4  E. 


d      b 
June  14    ai  E. 
17    1.8  E.  ' 
19  19.5  E. 
22  1.3.2  E. 
25    6.8  E. 

28    0.5  E. 

30  ia2  E. 

July   3  11.9'E, 

6    5.6  E, 

8  23.3  K 

11  17.0  E. 
14  10.7  E. 
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RHEA. 

TITAN. 

HYPERION. 

d      ii 

d      h 

d     li         I            d     k 

d     k         1 

d     k 

Jan.       3    7.2  £. 

Api 

'.  12  16.0  E. 

Jan.   1  12.9  W.    Mar.  30    3.4  E. 

Jan.  3    a3E.     Ap 
9  13.5  I.      Ma 

r.  30  14.9  W. 

7  19.7  K. 

17    4.3  E. 

5  14.4  8. 

Apr.   3    0.8  1. 

y   5    2.9  8. 

12    a2E. 

21  16.6  £. 

9    9.7  E. 

7    4.8  W. 

14  10.4  W. 

10  21.4  £ 

16  20.7  E. 

26    5.0  E. 

13    7.7  1. 

11    5.7  8. 

18  22.7  8. 

17    0.7  I. 

21    9.2  E. 

30  17.3  E. 

17  11.9  W. 

15    1.0  E. 

24  16.7  E. 

21  20. 1  W. 

25  21.6  E. 

May    5    5.6  E. 

21  13.2  S. 

18  22.2  I. 

30  21.5  I. 

26    8.18. 

30  10.1  £. 

9  18.0  E. 

25    8.7  E. 

23    2.0  W. 

Feb.  4  17.2  W. 

Jaoe  1    2.7  £.     | 

Feb.      3  22.5  E. 

14    6.3  E. 

29    6.5  1. 

27    3.18. 

9    5.3  8. 

7    6.9  L 

b  10.9  E. 

18  ia6  E. 

Feb.  2  10.7  W. 

30  22.8  E. 

14  23.4  E. 

12    1.1  W. 

12  23.3  £. 

23    6.9  £. 

6  12.2  8. 

May   4  19.7  L 

21     3.H  I. 

l6  12.9  8. 

17  11.7  E. 

27  19.3  E. 

10    8.3  E. 

8  23.9  W. 

25  23.4  W. 

22    a4E. 

22    0.1  E. 

Jane  1    7.6  E.  | 

14    5.91. 

13    0.9  8. 

Mar.  2  11.5  8. 

28  11.7  L 

26  12.6  E. 

5  20.0  E. 

18  10.0  W. 

16  20.5  E. 

8    5.7  E. 

July  3    7.0  W.  II 

Mar.     3    1.0  E. 

10    8.4  E. 

22  11.1  8. 

20  17.4  I. 

14    9.9  1. 

7  19.5  8. 

7  13.3  E. 

14  20.8  E. 

26    7.4  E. 

24  21.5  W. 

19    5.3  W. 

13  1.S.7  E. 

12    1.7  E. 

19    9.2  E. 

Mar.  2    5.01. 

28  22.4  8. 

23  17.3  8. 

19  18.7  L 

16  14.0  E. 

2:1  21.6  E. 

6    9.2  W, 

Jane  1  17.9  E. 

29  11.4  £. 

24  13,3  W. 

21    2.4  E. 

28  10.0  E. 

10  10.0  8. 

5  14.8  I. 

Apr.   4  15.0  I. 

29    2.4  8. 

26  14.7  E. 

Jaly  2  22.4  E.  | 

14    5.0  E. 

9  19.0  W. 

9  10.3  W. 

Ang.  3  23.3  £.    || 

30    3.0  E. 

7  10.8  E. 

18    2.91. 

13  20.18. 

13  22.3  8. 

10    1.7  L 

Apr.     3  15.3  E. 

11  23.3  E. 

22    6.9  W. 

17  15.4  E. 

19  16  5  E. 

Dec.  25  20.8  8. 

8    3.7  E. 

16  11.7  E. 

26    7.8  8. 

Deo.  30  14.2  L 

25  19.7  1. 

Jan.    1    0.8  E. 

IAPETU8. 

d       h 

a    k      1 

d    k 

d    k 

d     k 

d    k 

1  Jan.  13  15.4  W. 

Feb.  23  12.6  E. 

Apr.   2  18.2  W. 

May  12  20.2  E. 

Jane  19  23.5  W. 

Ja' 

y  30  20.8  E. 

Feb.    2  18.9  8. 

1 

Mar.  13  12.0  I. 

22  21.8  8. 

30  17.6  L 

Jnly   9  23.4  8.   ,  Deo.  18  23.6  8.     1 

THE  APPARENT  ELEMENTS  OF  SATOEN'S  RINOS. 

a 

h 

P 

I 

V           1          u 

.' 

In 

olinstion  of 

TheXfoTattoo 

TW SlefTatioa    iBarth'iiLnacitndarmnSstan  II 

OrMBwIoh 

KOOB. 

Ontw 
Asia. 

Ontor 
Minor 
AxU. 

S 
Ai 
of 

Northern 
emt-Mlnor 
da  to  Circle 
DeclioAtion 
rom  North 
to  KMt. 

ortbeSsrth 

sboTOtho 

PUneof  the 

King. 

of  the  Son 

aborothe 

PUneof  the 

Rtof. 

ooonted  on  Plane  of  Ring 

tram  the  King's  A»oend. 

Ing  Node  on  the 

I 

Xqostor. 

BoUptle. 

Jan.      0 

36!93 

1L47 

—    0**22!0 

0      # 
+  18     6.1 

+  iS  11.6 

267*   2.8 

224  38'.3 

20 

38.12 

12.04 

—   0  13.0 

4-  18  25.3 

4-  16  25.7 

268  14.9 

225  50.5 

Feb.      9 

39.4r. 

12.53 

—    0    8,9 

+  18  31.1 

4-  16  39.8 

26rf  4>^.3 

226  24.0 

Mar.      1 

40.75 

12.85 

—    0    9.9 

+  18  23.4 

4-  16  53.6 

2I'>H  40.4 

226  16.1 

21 

41.8J 

12.97 

—    0  15.6 

4-  18    3.8 

4-  17    7.3 

267  .^Ki.H 

225  29.6 

;    Apr.    10 

42.49 

12.85 

—   0  24.9 

-f  17  35.8 

4-  17  20.8 

266  3-'.2 

224  14.0 

1              30 

42.61 

12.52 

—    0  35.8 

-h  17    4.9 

4-  17  34.3 

265    9.4 

222  45.4 

,    May    20 

42.15 

12.06 

—    0  46.0 

-f  16  37.1 

4-  17  47.6 

263  45.9 

2V1  22.0 

Jnne     9 

41.23 

11.57 

—   0  53.6 

+  16  18.4 

4-  18    0.8 

262  43.9 

220  20.1 

'              29 

40.00 

11.17 

—   0  57,1 

-h  16  12.8 

4-  18  13  9 

262  14.5 

219  50.7 

'    July    19 

38.68 

10.90 

—   0  56.2 

+  16  21.6 

4-  18  26.7 

262  22.5 

219  5H.8 

1    kng.     8 

37.41 

10.76 

—   0  50.7 

+  16  43.9 

4-  18  :w.5 

4-  18  52.1 

26:i    7.7 

2H}  44.0 

28 

36.30 

10.79 

—   0  41.1 

+  17  17.3 

264  26.4 

222    2.9 

Sept   17 

35.44 

•10.93 

—    0  28.1 

+  17  58.6 

4.  19    4.6 

2()«>  13.0 

22:1  49.6 

Oct.      7 

34.87 

11.20 

—   0  12.3 

+  18  44.3 

4-  19  17.0 

268  20.6 

225  57.2 

27 

34.61 

11.56 

+    0    5.1 
4-    0  23.3 

-h  19  31.0 

4-  19  29.2 

270  41.3 

22H  18.0 

Nov.    16 

34.67 

12.00 

-h  20  15,1 

+  19  41.3 

273   e..'* 

2:i<»  43.3 

Dec      6 

35.06 

12.51 

-f    0  40.6 

+  20  54.2 

4.  19  r»:«.2 

275  25,1 

2:w    2.0 

S6 

35.76 

13.07 

-h    0  56.7 

4-  21  25.8 

4.  20    5.0 

277  33.4 

235  10.3 

31 

35.99 

13.21 

4-    1     0.3 

4.  21  32  3 

4.  20    7.9 

278     1.4 

235  »2.4  ' 

.    the  faot< 

ir  to  be 

maltiplied  b 

y  a  aud  b  to  obtain  the  axes  of — 

The  inn 

ler  ellipse  of 

the  outer  ring    3  0.8801            log  factor  =  9.9115 

The  oat 

ter  ellipse  of 

the  inner  ring    =  0.bri99            log  fartor  =  9.1»344 

The  inr 

ler  elli|me  of 

the  inner  ring    =  0.6aj0            log  factor  =  an^-'^H 

The  inr 

ter  ellipse  of 

the  flttsky  ring  a»  0.5486            log  factor  s  9,TAn 

ITcnm.— Th«  poi 

Hire  «ixii  of  1  Infiimteii  thst  th«  TUIble  aiirCse^  of  tho  rlnx  Is  thA  Dorth(*ni  0 

■•. 
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SATELLITES  OF  URANUS,  1895. 


^ 

r 

Date.    Poeitfon  App.  DiatMioM  J I        1        f    /^    ^^^^      \         \         ^^•^    ^*^'*<«  App-Dief  w.   , 
Angle.    Ariel.  UmbrieL   /             /          //l\\         \          \                       Anjrie.  TIUbia.  Olwrea. , 

o                H             It                                    1     /          /^  "N          I     1            1           J                              o                #»              */ 

reu.    9,  -1.3        14.2      l9.o J— J \^ 

May    8,  40.3        15.0     20.8    ^           \         \   V 

J  j         I         1     M«y    8,   40^        34.2      45.7     [ 

Aag.  8,  +1.7        14.2     19.7         \        \        \  \^ 

i^I " 

jr 

AFPABENT  ORBITS  OF  THE  SATELLITES  OF  UBAKUS  IN  1805, 

AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON.      ' 

North. 

South. 

North. 

South. 

Korth. 

Soath. 

North  and  South. 

d      h 

Feb.     1  17.3 

9    6.8 

16  20.2 

24    9.7 

Mar.    3  23.2 

d      h 

Feb.     5  12.0 

13     1.5 

20  15.0 

28    4.4 

Mar.    7  17.9 

d      h 

Jan.  27  17.5 

Feb.     5    0.4 

13    7.3 

21  14.3 

Mar.     1  21.2 

d     h 

Jan.  29  19.2 

Feb.     7    2.1 

15    9.1 

23  16.0 

Mar.    3  22.9 

d    k 

Jan.  22  19.3 

31  12.3 

Feb.     9    5.3 

17  22.3 

26  15.3 

d     h 

Jan.  27    3.8 

Feb.     4  20.8 

13  13.8 

22    6.8 

Mar.    2  23.8 

ah    '  > 

Feb.   6  19.3  N. 

13  13.0   S. 

20    6.6  N. 

27    0.2   S. 
Mar.  5  17.8  N. 

11  12.7 
19    2.1 
26  15.6 
Apr.     3    5.1 
10  18.5 

15    7.4 
22  20.9 
30  10.3 
Apr.     6  23.8 
14  13.3 

10    4.2 
18  11.1 
26  18.0 
Apr.     4    1.0 
12    7.9 

12    5.9 
20  12.8 
28  19.8 
Apr.    6    2.7 
14    9.6 

Mar.    7    8.3 
16    1.3 
24  18.3 

Apr.     2  11.3 
11    4.3 

11  16.8 
20    9.8 
29    2.8 
Apr.     6  19.8 
15  12.8 

12  11.4    S. 

19    5.1  N. 

25  22,7   8. 

Apr.    1  16.3  N. 

8    9.9   S. 

18    8.0 
25  21.5 
May     3  11.0 
11    0.4 
18  13.9 

22    2.7 

29  16.2 

May     7    5.7 

14  19.2 

22    8.7 

20  14.8 

28  21.8 

May     7    4.7 

15  11.7 

23  18.6 

22  16.6 
30  23.5 
May     9    6.4 
17  13.4 
25  20.4 

19  21.3 
28  14.3 
May    7    7.3 
16    0.3 
24  17.3 

24    5.8 
May    2  22.8 
11  15.8 
20    8.8 
29    1.8 

15  ae  N. 

21  21.2   S. 

28  14.8  N. 

May  5    8.5  8. 

12    2.1  N. 

26    3.4 
Jnne    2  16.9 
10    6.4 
17  49.9 
25    9.4 

29  22.2 
Jnne    6  11.7 
14    1.1 
21  14.6 
29    4.1 

June    1    1.6 

9    8.5 

17  15.5 

25  22.5 

July     4    5.4 

June    3    3.3 
11  10.3 
19  17.2 
28    0.2 

July     6    7.1 

June    2  10.3 
11    3.3 
19  20.3 
28  13.3 

July    7    6.4 

June    6  laS 
15  11.8 
24    4.9 

July    2  21.9 
11  14.9 

18  19.8   S. 

25  13.4  N. 

June  1    7.0  S. 

8    0.7  N. 

14  18.3  S. 

July    2  22.9 
10  12.4 
18    1.9 
25  15.3 

Ahr.    2    4.8 

July    6  17.6 
14    7.1 
21  20.6 
29  10.1 

Anjr.    5  23.6 

12  12.4 
20  19.3 
29    2.3 
Auff.    6    9.2 
14  16.2 

14  14.1 
22  21.1 
31    4.0 
Aug.    8  11.0 
16  17.9 

15  23.4 
24  16.4 
Aug.    2    9.4 
11    2.4 
19  19.4 

20    7.9 
29    0.9 
Aug.    6  17.9 
15  10.9 
24    3.9 

21  11.9  N. 

28    5.5  8. 
July  4  23,2  N.  \ 
11  16.8  S. 
18  10.4  N. 

d       h                                                                         d       h 
Period  of  Ariel,              2    12.489                     Period  of  Titania,          8    16.942 

Period  of  Umbriel,         4      3.460                      Period  of  Oberon,        13    11.119 

KoTE.— For  A 
may  be  foaod  b] 

riel  only  every  tli 
J  Adding  multiple 

drd  elongation  is 
A  of  the  period  of 

giren,«i 
the  aatell 

dforU 
ite. 

mbriel  every  ftltc 

»ni*te  one.    The 

intermediate  on<Ht 

SATELLITE  OF  NEPTUNE,  1895. 
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IHtob 

Mar.  1, 
Sept.  16, 
Dec.     8, 


PotMtm 
Aagl*. 

248.1 
253.4 
251.9 


Appemt 


m 

16.4 
16.5 
17.0 


APPARENT  ORBIT  OF  THE  8ATELUTE  OF  NEPTUNE  IN  1806^ 
A8  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINOTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

BMt 

WmI 

XMt 

WMt 

.-. 

WMt 

d     h 

Deo.    29    6.8 

Jan.      4    3.9 

10    1.1 

15  22.1 

21  19.2 

Jan. 

d     b 

1    5.4 

7    2.5 

12  23.6 

18  20.7 

24  17.8 

d       b 

Mar.      9  20.0 

Aag.    21    6.7 

27    .3.8 

Sept.     2    0.8 

7  21.9 

d     h 
Mar.    12  18.5 
Aag.    24    5.2 

30    2.3 
Sept.     4  23.4 

10  20.5 

Oei. 
Not. 

d    b 
24  22.6 
30  19.7 

5  16.7 
11  13.8 
17  10.9 

4      h 

Oct.     27  21.1 

Not.      2  18.2 

8  15.3 

14  12.4 

20    9.5 

27  16.3 

Feb.      2  13.4 

8  10.5 

14    7.6 

20    4.7 

Feb. 

30  14.9 
5  12.0 
11    9.1 
17    6.1 
2:^    3.2 

13  19.0 

^      19  16.1 

•      25  13.2 

Oct,       1  10.3 

7    7.3 

16  17.5 
22  14.6 
28  11.7 
Oct.       4    8.8 
10    5.9 

Deo. 

23  ao 

29    5.1 

5    2.2 

10  23.2 

16  20.3 

26    6.5 

Dec      2    3.6 

8    0.7 

13  21.H 

19  18.9 

26    1.8 
Mar.     3  22.9 

Mar. 

1    0.3 
6  21.4 

13    4.4 

19    1.5 

16    3.0 
22    0.0 

22  17.4 
28  14.^ 

25  15.9 
31  13.0 

The  aboTe  times  are  those  of  each  passage  of  the  satellite  throiij^h  nn  ii|miii  of  its  ap|Mrent 
orbit  The  position  of  the  satellite  at  any  other  time  may  be  foimd  by  meiijtiinng  nroiind  the 
orbit  fW>m  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describes  equal  areas  in  equal  times. 


Period  of  the  ntellite  of  Neptune,  5^  21^(^5. 


Kara.^lB  tbs  prsetdiag  dUcrmms  the  Matrsl  eirale  rtprMeata  the  pUaei,  and  is  oa  the  «MBe  eoele  m  th«  orbtta. 
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PHENOMENA,  1895. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


Jan. 


d  b     m 

2  7- 

5  2  56 

7  17    - 

8  3    5 

9  3    2 

9  10    - 


17 
18 
19 
26 


19  - 
2  2 
0  27 
4  45 


26  9    - 
»;    9  50 

30  9    - 

31  20    - 
Feb.    2  II  41 

4  12  23 

5  7- 
5  9  59 
5  20    - 

8  3- 

9  1  - 
9  20    - 

10  10    - 
14  10  36 

14  22    - 

15  0    - 

15  8    9 

19  12    - 

20  17    - 

21  17    - 

22  9    - 

23  22    2 

24  14    - 

25  23  19 
Mar.    2  22    3 

3    3- 

3  19  49 

4  18  12 
8  21     - 

10    -    - 

13  19    2 

14  16  40 

16  4    - 

17  12    - 
20    4    - 

23    4  44 

23  1()    - 

24  22    - 

25  -    - 

2t)    9    - 

27  16    - 

27  21     - 

28  6  30 


''^       in  Perihelion. 

6  il> ,J-2   9 

9       in  Aphelion. 

6  ^  1> V—    632 

6  2ll> ]l-   5  13 

<J  5  ©Superior. 

§       Greatest  Hel.  Lat.  S. 

6  h  J> h-h  6  25 

<$S3> S-h4  44 

<Jg}) 5-4-120 

6  9  1> 9-+-  121 

9       Greatest  Hel.  Lat.  S. 

<Jg9 S4-   035 

6  iD ^—255 

<J^}) V—   6  42 

6  2[1> :!i~   518 

§       in  ft 

$       Greatest  elong.  E.  18  1 1 

<J  a  ? 5+    238 

^       in  Perihelion. 

6  hl> h-h  «47 

5       Stationary. 

ll      Stationary. 

<J  S  J> S-4-   5   2 

j2      Stationary. 

5       Greatest  Hel.  Lat.  N. 

$       Stationary. 


^       Stationary. 

6  ^  1> 

6  5  ©Inferior. 

6  9  1> 

6  i  1> 


9 


538 

2   3 
3-31 


Dtp© 

6  W  D ^—   6  46 

6  2l]> 21-   5  19 

5       Stationary. 

j)      eclipKed,  vip.  at  Wash. 

6  h  D h-h    6  55 

6  $>  1> S4-   5    6 

S       inC 

©       enters  Y,  Spring  com. 


6   ^  1> 8-4-0  19 

g       Greatest  elong.  VV.  27  48 

6   S^ c?  -4-    3    1 

©      eclipsed,  in  vis.  at  Wash. 
8       in  Aphelion. 


9       in  a 

21       in  8 

<$  9  3)  ... 


9—3  58 


<i 

Mar.  31 

31 

Apr.    1 

10 

11 


b     ID 

2  4 
8  27 
4  2 
2  34 
1  19 


15  19  - 
23  11  40 

23  16    - 

25  9  - 
27    4  52 

27  8  57 

28  16  19 

28  18  48 

29  6    - 

30  1     - 

May    4    7    - 

4  19    - 

7  8  27 

8  1     - 

8  8  56 

9  9- 
17  23  - 
19  7  - 
19  16  - 
22    4    - 

24  17  45 

25  10  36 

26  7  34 

26  21  52 

27  5  52 

30  10    - 

June   3  12  50 

4    5- 

4  14  48 

4  17    - 

• 

5  19    - 
7  22    - 

12  4  - 
17  13  - 
21     0    - 


21 
21 
22 
23 
23 


4  25 
9  - 
9    - 

0  6 

1  35 


24  18*19 

25  11  3 
30  17  16 
30  21     - 

July     I   II     - 

1  19  :32 
4  11- 
4  14    - 


<i  ^  }) V 

6  }  1> X 

62ll> 21 

6hl> h 

<$  5  J) 5 


O  J 

3  43 
5  12 
650 
5    2 


6 
S 
6 
6 

6 
6 
6 
6 


5 
9 


Greatest  Hel.  Lat.  8. 


3) 
3> 


g  —   451 


$  3>  ...... 

2ll> 

<?  J> 

?  $ 

9       in  Perihelion, 


9  — 

W  — 
2t- 
<?- 
9-t- 


1  27 

6  37 
458 
3  30 
3    0 


i  ^  Q  Superior. 

*i       in  8 
ih]> h 

S  |o 

(J  5  J> § 


6  43 
454 


6 
6 


6 
6 
6 
6 
'6 


i}      in  Perihelion. 

9  21 9-+-   2    5 

^  V 5-+-    3  31 

^       Grentcst  Hel.  Lat.  N. 
9       Greatest  Hel.  LaL  N. 


21 
9 


1> 
3> 


2t 
9 


$      Greatert  Hel.  Lnt. 

6hl> h-+- 

tt       Greatest  elong.  C 

6hl> S 

69  $ 9 


6^21 «  + 

5      in  8 

5       Stiitionary. 

©      enters  25,  Summer 


6^  1> W 

6  ^21, 5 

Q       in  Aphelion. 

<i  5  3) « 

62ll> 21 

6  il> i 

6  9  1> 9 

6hl> h 

^   b  ©  Inferior. 
0      in  Aplielion. 

<«  S  D ^ 

V2       Stationary. 

f       in  Aphelion. 


628 
2  44 
4:)9 
2  10 
253 

N. 

2:M5 

4. VI 

058 


0  47 


com. 

628 
234 

723 

420 

1  50 
0.37 
642 


5   2 


PHENOMENA,  1896. 
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PLANETARY   CONSTELLATIONS. 


July   9  20  - 

10  16  - 

12    0  - 

J2  18  - 

17  5  - 

18  15  55 
20  1  30 
20  21  26 

22  5    - 

23  8    - 

23  8  34 

24  11  - 
24  16  42 
27  23  48 
29    0  46 

31  18    - 

Aug.    I    0    - 

5    8- 

8    2- 

15    2  29 

15  16  - 
17  2  - 
17  17  40 

19  -    - 

20  1  15 

20  11     - 

21  0  36 

22  2  31 

24  9  52 

25  8    9 

26  7  - 
31   18    - 

Sept  3    -    - 
5    5- 

8  3- 

9  6- 

10  8    - 

11  10  46 

12  1  - 
14  12  22 

17  23  40 

18  -    - 

18  8  - 
18  13    - 

18  17  57 

19  21    6 


6 
6 
6 


6 

6 
6 


i 
6 


6 
6 
6 
6 


i 
6 


6 

D 

6 


6 
6 


6 

6 
6 


20  15    - 
26  23  2:^ .  <5 

21  18  34    i 

22  14    - 

Oet.     1     6    - 
7  13    - 


210 

9       Greatest  elong.  E.  45  31 

{j       HtatioDary. 

^       Greatest  Hel.  Lat.  S. 

9       ill  8 

y  3) V—   635 

5  3) g—   729 

]ij> :y—  4  1 

9       Greatest  elong.  W.  20    1 

hO 

3) ^—024 

Stationary. 

3) 9  —    0  38 

1^3)   •..*•..  l^-K   6  48 

$}) $^   5  13 

5       in  8 

S2? 5-   0   9 

in  Perihelion. 

3) V—  642 

y       Grentf^st  f fel.  Lat.  N. 
5  OSu|»erior. 

2ll>   .......  21—   342 

0      eclipsed,  iDvis  at  Wai«h. 

5}) 5-H    0  39 

9      in  Aphelion. 

^  3> ^4-  1  18 

93) 9—  4    4 

b  3) h-h  6  53 

§3) 5-4-  520 

9       Stntionary. 

5^ «-  0  1 

3)      eclipsed,  vii«.  «t  Wash. 

5  9 5-H  y58 

5       in  8 

9  <f 9—959 

W3) V—   6  44 

9       Gn  ateat  Hel.  Lat.  S. 

2ll> 2^-3  19 

9  3) 9  —    8  25 

0      eclipsed,  invis.  at  Wash. 

5       in  Aphelion. 

9  0  Inferior. 

<?  3> ^-1-258 

53) 5-t-   IW 

U*       Stationary. 

h  3) h-+-    <5*5 

$3) Sh-    520 

0      enters  £]b,  Autiimn  com. 

5       Greatest  elong.  E.  25  44 
9       Stationary. 


Oct. 


d      h     m 

8  16  34 

8  17    - 

10  16    - 

12  3  36 

13  17    - 


6 
6 


V  3> V—  ^40 

5       Greatest  Hel.  Lat  S. 

ii 

5       Stationary. 


21-^  251 


15    0  12  <{ 

17  11  54  i 

18  14    6  i 

18  15    0  i 

19  7  13 


25  5 
27  15 
27  17 
31  2 
Nov.    1     7    - 


9  3> 

h  3> 
S  3> 


9-  4    1 

<?-♦-  4  17 

5  +  1  46 

h-h  6  55 

S-h  5  17 


6 
6 


-    D 


1  23    - 

2  19    - 
4  21   19 

7  8- 

8  14    2 


5  ©Inferior. 

5  1  ... C-  030 

Jf       inQ 

5       in  Perihelion. 


i 

6 


5       Statiooary. 

^  1> , 

9      in  8 
2ll> 


V—  632 
:y—  222 


10  5    - 

11  15    - 

12  4    - 
12  16  39  ^ 

14  19  13    i 

15  5  57    <j 
15    6  35    X 

15  20  14    i 

16  0    -    ^ 
18    0    - 

20    5  -    ^J 

23    7  -    ^J 

25    7  - 

25  20  - 


29    2    - 

29  10    - 

Dec    2    3    8 

5    2- 


5  20    3  <j 

8    6    -  f 

10  23    - 

12    2  56  <{ 

12  20    4  <$ 

13  7  36  <J 
13  23    - 

13  23  44  <J 

15    7    - 

15    8  49  ,$ 

20  0    -  ^ 

21  8    - 

I 

22  4    ..^ 
28    3    -  <J 


I 


Greatest  elong.  W.  19  10 
Greatest  Hel.  Lat.  N. 


9  3> 
S  1> 


3  9 
645 


D <?-+-    5   2 

3) h-^   7   0 

3) 5  -♦-   5  15 

h >  —    IS9 

i    a  Uhne ...  J  —    0    6  j 

8  h 8—  029  ' 

5  ^ 5  +  1  13  ' 

21      Stationary. 

S5 S-t-  0  50' 


I 


Greatest  elong.  W.  46  47 

tiT  3> W—    627 

8       in  8 


2tl> 

'4^0 

9       in  Perihelion. 

9  3) 9 


21--    150 


in  8 


7  23 

7  13 
5  21 


<J-4-   5   7 


5        hi  Aphelion. 

5  > 5  ^-    3  46 

S0  Superior, 
enters  1^,  Winter  com. 


9 
9 


9 
9 


o:« 

229 
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OBSERVATORIES. 


POSITIONS  OP  OBSBBVATORTKR. 

( North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 

^>* 

Latitude. 

Bednotion 
to 

I^^. 

Longitude 

FuMM. 

O«oo«ntrle 

From  WaahinKtanu 

From  Grseawlch. 

Abo 

.      +  60*  26  56!8 

^^ 

/            // 

10    2.1 

9.998887 

h    m      • 

-  6  37  18.45 

^^ 

h     m       • 

1  29    6.41 

Adelaide. 

.      -  34  65  33.8 

+ 

10  56.8 

9.999520 

-14  22  82.34 

-» 

9  14  20.30 

Albany    . 

.      +  42  39  49.5 

II  38.0 

9.999326 

-  0  13  12.87 

+ 

4  54  59.17 

Alfred(N,Y.). 

.      +  42  15  19.8 

— . 

1 1  :i7.0 

9.999337 

+  0    2  55.00 

+ 

5  11     7.04 

Algier  (Old  Ob 

s.)     .      +  36  44    0 

— 

II  10.8 

9.999476 

—  5  20  28.95 

— 

0  12  16.91 

Algier  (New  01 

>#•)    •      +  36  47  50 

■^ 

II  ii.3 

9.999474 

—  6  20  20.59 

— 

0  12     8.55 

Allegheny 

.      +  40  27  41.6 

— 

11  31.3 

9.999383 

+  0  1150.89 

+ 

5  20    2.93 

Altoua    • 

.       +  53  32  45.3 

~^ 

11  10.3 

9.999049 

-  5  47  58.39 

— 

0  39  46.35 

Amherst . 

.      +  42  22  17.1 

— 

II  37.3 

9.999334 

-  0  18    7.37 

• 

+ 

4  50     4.67 

Annapolis       « 

.      +  38  58  53.5 

— 

11  24.5 

9.999282 

—  0    2  15.60 

+ 

5    5  56.44 

Ann  Arbor     < 

.      +  42  16  48.0 

^m 

11  37.0 

9.999336 

+  0  26  43.10 

+ 

5  34  55.14 

Arcetri    . 

•       +  43  45  14.4 

» 

11  39.7 

9.999298 

—  6  53  15.15 

— 

0  45     3.11 

Armagh  • 

.       +  54  21  12.7 

— 

11    4M 

9.999029 

-  4  41  36.54 

+ 

0  26  35.5    ; 

Athens    • 

.      +  37  58  20.0 

— 

11  18.9 

9.999445 

—  6  43    7.74 

— 

1  34  55.7 

Beloit      . 

.      +  42  30    9.0 

— 

1 1  37.0 

9.999331 

+  0  47  55.26 

+ 

5  56     7.30 

Berlin 

;      +  52  30  16.7 

m^ 

11  17.1 

9.999075 

-  6    1  46.95 

m^ 

0  53  34.91 

Berne 

.      +  46  57    8.7 

» 

11  39.0 

9.999216 

—  5  37  58.04 

— 

0  29  46.0 

Be8an9on 

.       +  47  14  59.0 



11  38.5 

9.999207 

-  5  32    9.24 

— 

0  23  57.20 

Bethlebem 

.       +  40  36  23.4 

— 

II  31.9 

9.999379 

—  0    6  40.19 

+ 

5     1  31.85 

Birr  Castle 

.      +  53    5  47.0 

— 

11  13.3 

9.999061 

—  4  36  31.14 

+ 

0  31  40.9 

Bologna  . 

.      +  44  29  47.0 

^ 

1 1  40.3 

9.999279 

-  5  53  36.64 

— 

0  45  24.6 

Bonn 

.       +  50  43  45.0 

— 

11  27  0 

9.999120 

-  5  36  35.33 

— 

0  28  23.29 

Bordeaux 

•      +  44  50  16.7 



11  40.4 

9.999271 

-  5    6    6.60 

+ 

0    2    5.44 

Bothkamp 

.      +  54  12    9.6 

— 

11    5.3 

9.999033 

—  5  48  42.84 



0  40  30.8 

Breslau   . 

.      +  51     6  56.5 

— 

1 1  25.0 

9.999110 

-  6  16  20.75 

— 

1    8    8.71 

Biussels  . 

.      +  50  51  10.5 

_ 

1 1  26.4 

9.999117 

-  5  25  40.64 

^ 

0  17  28.6 

Cambridge  (-^/i 

gland)    +  52  12  51.6 



11  18.9 

9.999082 

—  5    8  34.79 



0    0  22.75 

Cambridge  (ifn 

%88.)  .    .  +  42  22  47.6 



1 1  37.3 

9.999334 

—  0  23  41.05 

+ 

4  44  30.99 

Cape  of  Good 

Hope      —  33  56    3.4 

+ 

10  48.0 

9.999543 

—  6  22    6.78 



1  13  54.74 

Chapultepec   , 

.      +  19  25  17.5 

— 

7  18.2 

9.999838 

+   1  28  26.20 

+ 

6  36  38.24 

Charkow. 

.      +  50    0  10.2 

^ 

11  30.2 

9.999138 

—  7  33    6.74 

^ 

2  24  54.7 

Charlottesville 

)        .      +38    2     1.2 

— 

11  19.3 

9.999444 

+  0    5  53.18 

+ 

5  14    5.22 

Chicago  . 

•       +  41  50     1.0 

~^ 

II  35.9 

9.999348 

+  0  42  14.69 

+ 

5  50  26.73 

Cbristiania 

.      +  59  54  43.7 

— 

10    8.7 

9.998899 

—  5  51    5.89 



0  42  53.85 

Cincinnati  {Ne{ 

w  Obs.)    +  39    8  19.5 



II  25.4 

9.999416 

+  0  29  29.25 

+ 

5  37  41.29 

Cincinnati  (0{€ 

I  Obs.)     +  39    6  26.5 

— 

11  25.2 

9.999417 

4   0  29  47.01 

+ 

5  37  59.05 

Clinton    . 

.      +  43    3  17.0 

— 

11  38.7 

9.999316 

—  0    6  34.65 

+ 

5    1  37.39 

Coimbra  . 

.      +  40  12  25.8 

— 

11  30.3 

9.999:)89 

—  4  34  37.54 

+ 

0  33  34.5 

Copenhagen    . 

.      +  55  41  13.6 

— 

10  53.1 

9.998997 

—  5  58  30.96 

— 

0  50  18.92 

Cordoba  . 

.      -  31  25  15.5 

+ 

10  22.3 

9.999602 

—  0  51  23.84 

+ 

4  16  48.2 

Cracow    . 

•      +  50    3  50.0 

_ 

II  30.0 

9.999137 

-  6  28    2.41 

_ 

1  19  50.37 

Dantzig  • 

.       +  54  21  18.0 

— 

11    4.1 

9.999029 

-  6  22  51.34 

— 

1  14  39.3 

Denver    • 

.      +  39  40  36.4 

^ 

11  27.9 

9.999402 

+   1  51  35.59  1  +  6  59  47.63  | 

Dorpat    • 

.       +  58  22  47.4 



10  26.4 

9.998934 

-  6  55    5.54 

— 

1  46  53  5 

Dresden  . 

.       +51     2  16.8 

— 

11  25.4 

9.999112 

-  6    3    6.88 :  - 

1 

0  54  54.84 

Dublin     • 

.      +  53  23  13 

.^ 

11  11.3 

9.999053 

-  4  42  50.04  ;  + 

0  25  22 

Dun  Echt 

.       +  57     9  36 



10  39.2 

9.9989621—    4  58  32.04     + 

1 

0    9  40.0 

OBSERVATORIES. 
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poaiTioifns  OP  obbebyatobieb. 

{North  IxMmdeM  and  West  Longiimdes  an  Considered  PosiOoe.) 


Durham  . 
Diisseldorf 
Bdinbargb 
Florence . 
Geneva   . 

Georgetown 
Glasgow  (Missouri) 
Glasgow  (Sootkmd) 
Gtotha 
GOttingen 

Greenwich 
Hamburg 
HanoTcr . 
Ha8ting84>n-Hud8on 
Hayerford 

Helsingfors 
Hereny  Ungam 
Hong  Kong 
Hudson  . 
Ipswich  . 

Jena 

Karlsruhe 

Easan 

Kew 

Kiel 

Kiew 

Kfinigsberg 
Kremsmiinster 
Leiden 
Leipzig    . 

Lejton 

Lisbon  {Marine  Obs,) 

Lisbon  {Kof^l  Obs,) 

Liverpool 

Lftbeo      . 

Lond 
Lyons 
Madison  . 
Madras    . 
Madrid    . 

Manbeim 
Marburg  • 
Markree  . 
Marseilles 
Melbourne 

Mexico 
Milao 


-f-  54  46  ^.2 
+  51  12  25 
+  55  67  23.2 
+  43  46  4.1 
+  46  11  58.8 

+  38  54  26.2 
+  39  13  45.6 
+  55  52  42.8 
+  50  56  37.5 
+  51  31  47.9 

+  51  28  38.4 
+  53  33  7.0 
+  43  42  15 
+  40  59  25 
+  40  0  40.1 


+  60 
+  47 
+  22 
+  41 
+  52 


9  43.3 
15  47.4 
18  12.2 
14  42.6 

0  33.0 


+  50  55  35.6 
+  49  0  29.6 
+  55  47  24.2 
+  51  28  6 
+  54  20  29.7 

+  50  27  ILl 
+  54  42  50.6 
+  48  3  23.7 
+  52  9  20.0 
+  51  20  6.3 

+  51  34  34 
+  38  42  17.6 
+  38  42  31.3 
+  53  24  4 
+  53  51  31.2 


+  55  41 

+  45  41 
+  43  4 
+  13    4 


52.1 

40.0 

37.0 

8.1 


to 

060omtrio 

LMitode. 


+  40  24  30.0 

+  49  29  11.0 
+  50  48  46.9 
+  54  10  31.8 
+  43  18  19.1 
-  37  49  53.3 

+  19  26  1.3 
+  45  27  59.2 


1  0.9 
I  94.6 

0  50.7 

1  39.7 
I  39.9 

I  94.9 

I  95.8 

0  51.4 

1  95.9 
I  99.9 

1  93.1 
I  lO.I 
I  39.6 
I  33.9 
I  994 

0  5.6 

1  3S.4 
8  10.7 
1  34.1 
I  90.1 

I  96.0 
I  33.9 

0  59.9 

1  93.9 
I    4.9 

I  98.9 
I  1.3 
I  36.7 
I  19.3 
I  93.9 

I  99.6 
I  93.3 
I  9:1.1 
I  11.9 
I    71) 

0  53.0 

1  40.3 
I  3rt.7 
5  7.6 
I  31.1 

I  39.9 

I  96.6 

I  5.5 

I  39.1 

I  18.1 

7  18.4 
II  40.4 


Log  ^. 


9.91tSI0I9 
Sl.ilslviOo 
9.998991 
9.999998 
9.999936 

9.9994*« 
9.999414 
9.998993 
9.999114 
9.999100 

9.999101 

9  9119049 
9.999300 
9.999:169 
9.999394 

9.998893 
9.999'J08 
9.99978!» 
9.999363 
9.999088 

9.999115 
9.999163 

9.999101 
9.999030 

9.999197 
9.999091 
9.99iH88 

9.999104 

9.999098 
9.999497 
9.!>99497 
•K999053 
!».»99049 

9.998997 
9.99994H 

9.990316 
9.99?)9-/5 
9.999:t84 

9.999151 
9.999118 
9.9«KK)34 
9.9!>J»3I0 
9.999449 

9.99;»839 
9.91»l»954 


Lwcitad* 


From  WMhiBgtoa. '   riom  OrMawtoh. 


5    1  52.24    + 
5  35  17.04    - 

4  55  28.99    + 

5  53  13.54 ;  - 
5  32  48.81    — 


+ 
+ 


+ 
+ 
+ 


0  0    6.20 

1  3    5.93 

—  4  51     1.44 

—  5  51    2.57 

—  5  47  58.28 

—  58  12.04 
-5  48    5.74 

—  0  19    4.13    + 

—  0  12  42.4      + 

—  06  59.34    + 

—  6  48    1.20    - 

—  6  14  36.75    - 

—  12  4153.94    — 
+  0  17  32.12    + 

—  5  13    7.81 1  - 

—  5  54  3-2.85 '  - 
-5  41  48.66,  - 

—  8  24  40.94    — 

—  5    6  56.94    + 

—  5  48  47.80    — 

-7  10  12.68    - 

—  6  30  10.96    - 

—  6    4  44.24    — 
-5  26    8.39    - 

—  5  57  46.06  :  - 

-58  11.171  + 

—  4  31  47.01    + 

—  4  31  27.36    + 

—  4  55  54.84    + 

—  5  50  57.59    — 


0    6  19.8    ' 
027    5 
0  12  43.05 
0  45    1.5 
0  24  36.77 

5  8  18.24  < 

6  11  17.97 
0  17  10.6  I 
0  42  50.53 
0  39  46.24 

0  0  0 

0  39  53.7 
4  49  7.91 

4  55  29.64 

5  1  12.70 

1  39  49.16 

1  6  24.71 

7  36  41.9 
5  25  44.16 
0  4  55.80 

0  46  20.81 
0  33  36.51 
3  16  28.9 
0  1  15.1 

0  40  35.76 

2  2  0.64 

1  21  58.91 
0  56  32.2 
0  17  56.35 
0  49  34.02 

0  0  0.87 
0  36  25.0 
0  36  44.68 
0  12  17.2 
0  42  45.55 


—  6  0  57.07 

—  5  27  19.90 
+  0  49  25.79 

—  10  29  11.46 

—  4  53  26.64 


—  0  52  45.03 

—  0  19  7.86 
+  5  57  37.83 

—  5  20  59.42 
+  0  14  45.4 


—  5  42  2.56  -  0  33  50.52 

—  5  43  17.04  —  0  35  5.0 

—  4  34  23.64  +  0  33  48.4 

—  5  29  46.68  —  0  2134.64 
-14  48  6.18;  -  9  39  54.14 

+  1  28  14.63  +  6  36  26.67 

—  5  44  58.01  —  0  36  45.97 


I 


4C»2 


OBSERVATORIES. 


POSITIONS  OF  OBSEBVATOBIB& 

(  X/rH  LaiUudea  md  Wat  Lamgitmda  mn  C«m$idtnd  P, 


) 


F*.*^*. 


Mofif'na  . 
Montreal 
Mont  <<  III  rirt 

Meant  Hamilton 

Maoicb    r 
Xapk«     . 
NaHbi'tlle 
Natal       .        • 
Neacliatel 

New  Haven 

New  YoTkiCotmrnhOoll.) 
New  York  (Rummmrvmut 

Nice 
Nicolaeff . 


North  field 
OdeftHa     • 
0|{den 
O-tJ.valla. 
Olintitz    . 

Oxford  (MisHsnippt) 
Ox^ou\  {Hadeliffe) 
Oxford  ( University) 
Pailaa 
Palermo  . 

Paramatta 
Parift 

Philadelphia  • 
Plonnk     . 
Pola 

PortHinouth     . 
Potwlam  . 
Poiifflik<*ep8ie. 
Prague     . 
Prine<*ton 

Providence 
Pulkowa. 
Qiieh«'<?    . 
Kioc](*flaneiro 
ICochcHtrr 

lUimo  (rV///.  R(m.) 
Hom<»  ((Japitol) 
Han  FeriiafMlo. 
Sail  FraiiciH<;o 
HantiuKode  Chile 

Srhworiii 
Heiiftonhorg     . 


Latittt4e. 


+  44  38  W.9 '  — 
+  45  30  17.0  — 
-h  48  49  Ih.O  - 
-h  55  45  19.8  — 
+  37  20  23.5  - 

-h  48  8  45.5  — 

-h  40  51  45.4  — 

+  36  8  58.2  — 

-  29  50  47  0  + 
+  46  59  51.0,  — 

+  41  18  36.5 

-f  40  45  23.1 

-h  40  43  48.5 

-f  43  43  16.7 

-f  46  58  20.6 

+  14  27  416 
-f  46  28  36 
-h  41  13  8.6 
+  47  52  43.4 
+  49  35  43 

+  34  22  12.6  — 
+  51  45  36.0  — 
+  51  45  34.2 '  — 
4-  45  24  2.5 
+  38  6  44 

-  33  48  49.8 
+  48  50  11.8 
+  39  57  7.5 
+  52  37  40.0 
+  44  51  49.0 

+  50  48  3.0 
+  52  22  56 
+  41  41  18 
+  50  5  18.8 
+  40  20  57.8 

+  41  60  21 
+  59  46  18.7 
+  46  48  17.3 

-  22  51  23.8  + 
+  43  9  16.8 

+  41  53  53.6 
+  41  53  33  5 
+  36  27  41.5 
+  37  47  24.1 

-  33  26  42.0  + 

+  53  37  38.2 
+  50  5  10.1 


Wi^. 


I  36.3  I 
I  32.8' 
I  6.6 
M)  3.7 
I  38.9 


I  40.4 
I  40.4, 
I  34.5. 
0SI.3: 
I  14.9. 


9.999168 


9.909461 
9.999186 


0.99!M*I0 
9.999637 


I  34.3  9S09361 

I  32.4  ^  9.999375 

1  32.3 ,  9.999376 

I  39.6  9.999299 

1  37.3  -  9.999216 


I  40.3 
1  39.6 
I  34.0 
I  37.1 
I  31.8 

0  52.0 

1  22.4 
I  22.4 
I  40.4 
I  19.7 

0  46.9 
i  34.5 

1  29.2 
I  16.4 
I  40.4 

I  26.6 
I  17.9 
1  35.4 

I  29.8 
1  30.8 

I  35.9 

0  10.4 

1  39.2 
H2I.I 

I  38.8 

I  36.1 
I  36.0 
I  8.9 
I  17.8 

0  43.4 

1  0.6 

I  29.8 


I 


9.999280 
9.999228 
9.999363 
9.999192 
9.999149 

9.999533 

9.999256 
9.999442 

9.999546 
9.999168 
9.999396 
9.999072 
9.999270 

9.999118 
9.999078 
9.999351 
9.999 1  :(6 
9.999385 

9.999348 
9.998902 
9.999220 
9.999779 
9.99!)3I3 

9.999346 
9.99<KI46 
9.999483 
9.999450 
9.999555 

9.99IK)47 
9.i)99l36 


—  5  51  >4^    ^ 
--  0  13  53.50    + 

—  5  17  32.72    — 

—  7  38  2a94    — 
+  2  58  22.05*  + 

—  5  U  38.17,  — 

—  65  12^    — 
+  038  55.93,  + 

—  7  10  13.20.  — 

—  536    2JJ4,  — 

—  0  16  29.90.  + 

—  0  12  18.40    + 

—  0  12  15.00    + 

—  5  37  24J24  i  — 

—  7  16    6.14 


4  ^1  1^.54 
0    9  20.66 
2»  ia.9 
8    6^4.09 

0  46  26.13 
0  57    €l9 

5  47  7.97 
2  2  1.16 
0  27  50J2 

4  5142.14 
4  55  53.G4 
4  55  57  04 
0  29  12.20 
2    754.1 


+   1    4  23.77    +  6  12  35.81 

—  7  11  14.34    —  2    3    2.3 
+  2  19  47.52    +  7  27  59.56 

—  6  20  57.63,  —  1  12  45.59 

—  6  17  14.64    —  I    9    2.6 


+  0  49  55.05 

—  6    3    9.44 

—  53  11.64  i 

—  5  55  41.17, 

—  6    1  37.04 , 

- 15  12  18.24  I 

—  5  17  32.99  1 

—  0    7  33.58 

—  6  29  44.05 

—  6    3  35.22 

—  5    3  48.14 

—  6    0  29.04 

—  0  12  38.44 

—  6    5  53.44 

—  09  34.54 


+  5  58    7.09 
+  05    2.6 
+  05    0.40 

—  0  47  29.13 

—  0  53  25.0 

-10    4    6.2 

—  0    9  20,95 
+  5    0  38.46 

—  1  21  32.01 

—  0  55  23.18 

+  0    4  23.90 

—  0  52  17 
+  4  55  33.6 

—  0  57  41.4 
+  4  58  37.50 


—  0  22  36.14    +  4  45  35.90 

—  79  30.71  i  —  2    1  18.67 

—  0  23  22.74  j  +  4  44  49.3 

—  2  15  30.63    +  2  52  41.41 
+  02    9.74'  +  5  1021.78 

—  5  58    6.74    -  0  49  54.70 

—  5  58    8.56    —  0  49  56.52 

—  4  43  22.44    +  0  24  49.6 
+  3    1  30.47  1+89  42  51 

—  0  25  25.74  i  +  4  42  46.30 

—  5  53  52.74    —  0  45  40.7 

—  6  14    2.64    —   1    5  60.6 


OBSERVATORIES. 
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POSITIONS  OP  OBSERVATORIES. 
{North  Latitudes  and  West  Longitudes  are  Considered  Positive,) 


South  Hadley 

S|H»ier        » 

St.  LouIh    . 

St.  Petersburf^ 

St.  Petersburg  ( Unin 

Stockholm 
Stoiiyhurst 
StraHHburg  {New  Obs 
Stras^burg  {Old  Obs. 
Sydney 

Syracase 

Tacabaya 

Tascbkent 

Tokio 

Torouto 

Touloase 
Tulse  Hill 
Tarin. 
TwickeDham 
Upsala  (^^ir  Obs.) 

Utrecht 

Venice 

Vienna  {Josephstadt 

Vienna  {yew  Obs,) 

Vienna  (Old  Obs,) 

Vienna  {Ottakring) 
Warsaw     . 
Washington 
West  Point  (0W06# 
West  Point  (^w06« 

Wilbelmshaven 
WiUiamstown  {Mass. 
Williamstown  (Fictoria) 
Wilna 
Windsor 

Ziirich 


LAtltnd*. 


+  42  15  18.2 
+  49  18  55.4 
+  38  38  3.6 
+  59  56  29.7 
+  59  56  29.7 

+  59  20  33.0 
+  53  50  40 
+  48  34  59.7 
+  48  34  53.8 
—  33  5141.1 

+  43  2  13.1 
+  19  24  17.5 
+  41  19  32.2 
+  35  39  17.5 
+  43  39  35.9 

+  43  36  47 
+  51  26  47.0 
+  45  4  6.0 
+  51  27  4.2 
+  59  51  29.4"  - 

+  52  5  10.5 
+  45  25  49.5 
+  48  12  53.8 
+  48  13  55.4 
+  48  12  35.5 

+  48  12  47.2 
+  52  13  5.7 
+  38  53  38.8 
+  4123  31 
+  41  23  22.1 


+  53  31  52.0 
+  42  42  49 
-37  52  7.2 
+  54  41  0 
-  33  36  30.8 

+  47  22  40.0 


Radoeilon 

to 

G«oc«ntrio 

Latttode. 


+ 
+ 


I  37.0 
I  32.9 
I  2-i.7 
0    8.4 

0  H.4 

0  ir>.ri, 

1  H.O 
1  35.3 
I  35.3 

0  47.3 

1  38.6 
7  17.8 
I  34.4 
I  *2.8 
I  39.6 

I  39.5 
I  23.3 
I  40.4 
I  23.3 

0  9.3 

1  19.7 
I  40.4 
I  36.2 
I  36.2 
I  36.3 

I  36.2 
I  18.9 
I  24.1 
I  34.6 
I  34.6 

1  10.3 
I  38.0 
I  18.3 
I     1.6 

0  40.5 


I^^. 


9.999:{37 
9.999156 
9.999429 
9.996898 

Cf.ITifoOUo 

9.998912 
9.999042 
9.999174 
9.999174 
9.999545 

9.9993 1 7 
9.9998.39 
9.999361 
9.999502 
9.9iHi:)0l 

9.999302 
9.999102 
9.999205 
9.9i>9l02 
9.998900 

9.99*M)tt6 
9.999255 
9.999 1 8;J 
9.99<MH3 
9.999184 

9.99*H83 
9.990082 
9.999422 
9.<>in»3ri9 
9.999359 

9.t>990:»0 
9.999325 
9.9*><M48 
9.91KHWI 
9.9t»955l 


Loiiglti»d« 


~  II  38^     9.9{»9205 


YnrnWuhingtaa, 
E     m      ■ 

-  0  17  51.75 
-5  41  57.64 
+  0  52  37.07 

-  7    9  25.54 

-  7    9  28.45 

-  6  20  26.04 

-  4  58  19.36 

-  5  39  16.69 

-  5  39  14.53 
-15  13    1.58 

-  0'  3  38.68 
+    1  28  84.45 

-  9  45  22.84 
-16  14  19.85 
+  0    9  22.61 

-  5  14    3.14 

-  5  7  44.35 
-5  39    0.44 

-  5    6  58.94 

-  6  18  42.27 


From  OreoBwieb. 


528 
5  57 
13 


6 
6 
6 


13 
13 


6  13 
6  32 
0  0 
0  12 
0  12 


43.74 
37.41 
37.34 
33.26 
43.78 

23.15 
19.44 
0 
22.71 
21.49 


-  5  40  47.25 

-  0  15  18.6 
-14  47  50.H4' 

-  6  49  23.94 
-15  11  32.81  I 

-  5  42  24.64 


I 


+  4  50  20.29 

-  0  33  45.6 
+  6    0  49.11 

-  2    1  13.5 

-  2    1  11.41 

-1  12  14.00 
+  0    9  52.68 
-0  31    4.65  i 
-0  31    2.49 
-10    4  49.54 

+  5    4  33.36 
+  6  36  46.49; 
-4  37  10.80. 
-11    6    7.81 
+  5  17  34.65 

-  0    5  51.1 
+  0    0  27.69 

-  0  30  48.4 
+  0    I  13.1 

-  1  10  30.23 

-  0  20  31.7 

-  0  49  25.4 

-  1    5  25.3 

-  1    5  21.22 

-  1    5  31.74 

-  1    5  11.11 

-  1  24    7.4 
+  58  12.04 
+  4  55  49.33 

-  4  55  50.55 

-  0  32  35.21 
+  4  52  53  44 

-  9  39  38.8 

-  141  11.9 
-10    3  20.77 

-  0  34  12.6 


ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  I— THE  EPHEMEBIS  FOB  THE  MEBIDIAl^  OF  GBEENWICH. 

Ths  greater  portion  of  this  Epbemeris,  embracing  the  positions  of  the  snn  and  moon ; 
the  distances  of  the  moon  from  the  centres  of  the  son  and  the  foor  most  conspicaons 
planets^  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Vennsy 
Mars,  Jnpiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  coordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic, 
the  equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time;  mean  solar  time;  true,  or 
apparent  solar  time;  and  sidereal  time. 

Solar  IVffi«.^-Solar  time  is  that  nsed  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian ;  and  the  hour-angle  of  the  sun  is  called  Solar  Time, 
This  is  the  roost  natural  and  direct  roeasure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  interv&Is  between  the  sun^s 
transits  over  the  roeridian  being  unequal  It  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion ;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  TVme,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

TViie,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

Tlie  difference  between  apparent  and  mean  time  is  called  the  Equation  of  THme.  By  means 
of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time, — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sion of  the  stars  is  counted.  This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time.     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  bcitween  the  transit  of  the  vernal  equinox  over  tiw 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3"  56*  shorter  than 
the  mean  solar  day;  365^  solar  days,  or  a  year,  being  divided  into  366J  sidereal  days.  It  i? 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  lite 
instant  of  the  passage* of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  th*^ 
mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3"'  56*  per  day,  so  ihai 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  timf 
clock. 

Day. — The  Civil  Day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours,  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  tliey  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each,  of  which  tlie  first 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty -four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  cither  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  th«i  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o^clock,  A.  M  ,  civil  time,  is  January  8th,  14'',  astronomical  time;  and  January  9th,  2  o^'cluck, 
P.  M.,  civil  time,  is  also  January  9lh,  2**,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this: — If  the  civil  time  is  marked  A.  3/.,  take  one 
from  the  day  and  add  twelve  to  the  hours^  and  the  result  is  tlte  astronomical  time  wanted  ;  if  the 
civil  time  is  marked  P.  M,^  take  away  the  designation  P,  M.^  and  the  astronomical  limr.  is  had 
without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P.  M,  after  it^  if  it  is  lets  than  12 
hours.  If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  1  to  the  days,  and  write 
A,  M.  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  II  oVlock,  A.  M., 
civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow : — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sun*s  Apparent  Right 
Ascension  and  Declination,  and  the  Equation  of  Time,  Adjoining  columns  contain  the  differ- 
ences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0*'  0°*  ()•.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  aAer  Greenwich  apparent  noon;  if  east,  it  is  time  before 
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Cvreenwich  apparent  noou.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thub  reduced  is  the  sidereal  lime  of  local -apparent  noon.  The 
difierence  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I : — 

Let  the  sun^s  declination  be  required  at  apparent  noon,  1895,  May  31,  at  a  place  whose 
longitude  is  179"*  4(K,  or  11^  58"*  40*  east  from  Greenwich : 

b      m       • 
Local  opparent  time  May  31,        0      0      0 

Longitude  from  Greenwich  (subtractiire)  .       II     58    40 

Greenwich  apparent  time    .  May  30,       12       I     20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12^.022 
after  Greenwich  apparent  noon  on  May  30,  or  11*>.978  before  Greenwich  apparent  noon  on 
May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon         .  .  22.30 

May  31,  at  Greenwich  apparent  noon  .  .  21. 3.5 

Oitference  for  one  day  .....  O.li.'i 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 
is  half  way  between  Greenwich  noon  and  the  time  of  observation;  that  is,  for  6  hours  afker 
Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.  Six  hours  is  0.25  nf  a  day;  so  the 
calculation  is  as  follows : — 

Oitference  for  one  hour,  May  30     . 
Chani^e  for  Oiio  of  a  day  or  0".95  X  0.25  . 
Difference  at  6  hours  af\er  noon 

22".06  X   12.022  =  265".2  «  4'  25"i8 

Declination  at  Greenwich  noon,  May  30  . 
Change  in  12.022  hour*  ( additive  ) 

Sun**  declination  al  time  of  observation    . 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
is  1 1'*.978  before  (vreenwich  noon  of  May  31 ;  half  this  interval  is  about  0.25  of  a  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  21''.59.     Then,  we  find : — 

Declination  at  Greenwich  noon,  May  31  .    N.  21  55  33.6 

Product  of  21  ".59  X   I  l.i»78  =  258",6  (Bublraclive)  4   1^6 

8un*H  declination  at  time  of  observation  .  .    N.  21  51    15.0 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  wilt  show 
both  to  be  right 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
redtiction  may  be  found  by  Table  V  of  Bowditch's  American  Practical  Navigator. 

The  equation  of  time,  as  has  b<>en  before  explained,  is  the  number  of  minutes  and  s^vonds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  otmervation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  mo^th  from  adiltiion 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  diir<*rent  dir(H:tionf 
are  separated  by  a  line,  while  a  corresponding  line  IhHow  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant 
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The  Stm^s  SemidiameUr  and  the  Sidereal  Tiime  of  Semidiatmeter  Passing  Meridum  are  also 
given  on  page  I.  The  siin^s  semidlatneter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular  distai>ce  of 
the  limb  from  the  moon  or  some  other  object,  to  the  distance  from  the  center  of  the  sun.  Tl^ 
sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of 
the  sun'*s  center  over  the  wires  of  a  transit*instrument,  when  the  passage  of  one  limb  onlj 
has  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit 
of  the  first,  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or 
eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun*s  Apparent  Right  Ascem- 
sion<f  and  Deelinatianj  the  Equation  of  TUne^  and  the  Sidereal  Time  of  Mean  Noom^  ,  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  wbea  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  mendian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  Tbe  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  sun^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun^s  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  tbe  column  directs  tbe 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon ;  and  is  equiv- 
alent to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  siin  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  usiag 
the  hourly  difference,  9*.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  IX  of  Bowditch^s  NoDigalor  may  be  used  for  the  sain^ 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun^s  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained :  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon..  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  VIII  of  Bow  ditch's 'iVartga/or,  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9'.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II :  — 

1. — Let  the  sun^s  right  ascension  and  the, equation  of  time  be  required  for  1895,  May  15, 
9*»  2"  30",  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100*  W,  or  6*»  40"  40",  west  of 
Greenwich. 

Local  astronomical  mean  time  .  May  14, 

Longitude  from  Greenwich  (additive)  .... 

Greenwich  mean  time .....  May  15, 
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h    m    s 
*^1     2  3<) 

6  40  40 

3  43  lOs 

«3»'.7J94 
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9im*t  Right  JSteemsi^m,  E^maiwrn  of  TiwtB, 

h    m     •  m     • 

Mtty  15,  Greenwich  noon   .    3  U7  S93b  Mtty  15,  noon  .    3  51.47  (additiire) 

H.  D.  9»iJ76  XJ3.7194  .        .  +^  0  36.73  H.  D.  —  Oi.OIH  X  3.72  —    0.07 

3  a»  36.09  3  51.40 

In  this  caee,  the  hourly  differeneet  interpolated  10  half  the  intenral,  or  t^M  after  noon,  have  been  used. 
The  equation  of  time  in  this  example  it  addttire  to  mean  time. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have :  — 

h    n     s 
May  15,  Sidereal  Time  (at  Greenwieh  mean  noon)  .      3  31  50.83 

Hourly  differenee  9*i)565  X  3.7194 +    0  36.66 

Add  the  local  astronomical  mean  time  .  .    SI     9  30.00 

The  required  sidereal  time  ia  (rejecting  S4^)  .      0  34  57.49 

The  reduction  0"i36*.66  could  hare  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  timn 
3^  43*"  10*.     Alto,  by  Table  IX  of  BowniTCN^t  Jfmvigmipr^  the  reduction  it  0*"  36*.7. 

3. — Od  1895,  May  15,  A.  M.,  at  a  place  whose  longitude  is  \Wf  W  W.,  supp<jse  the  sidereal 
time  to  be  0**  36"*  97*.  16,  and  that  the  corresponding  mean  time  is  required. 

The  aatronomical  day  it  May  14;  the  longitude  in  time,  -(-6^^^  40",  or  -f- 6^.678. 

h    n     ■ 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  tf7  54iM 

The  H.  O.  9i.8G65  X  6.67»,  or  the  reducUon  for  6>> 40"  40*  in  Table  III  .    +_J_5.K^ 

The  tidereal  time  of  local  mean  noon  .      3  iJ9    O.IU 

The  given  tidereal  time  (-f-34i*,  if  necessary  for  the  following  tublraction)    .    24  36  37.16 

Subtracting  the  firtt  from  the  second  givet  the  tidereal  interval  from  noon    .    81     7  :i7.<)6:s*2l*'.  12696 
— 9*i»!Ki  X  81.14696,  or  the  reduction  for  2lb  7"  37-.06  in  Table  II     .  .    --    3  874>7 

The  required  aatronomical  mean  time  ia  .  May  14,    31     4    9.:i!) 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day.  The  Smi*s  True  Longihtde  and 
LaiUude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  X';  X  representing  the  sun^s  longitude  counted  from  the  true  equinox  of  the  date; 
and  X'^  the  same  co*ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  O'.O).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun^s 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  number 
of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpohiting  for  the  long* 
itude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  9*.H296.  The 
reduction,  however,  can  be  taken  directly  from  Table  11  for  reducing  intervnis  of  sidereal  time 
to  mean  solar  time;  or,  approximately,  from  Table  VIII  of  Bowditcr^s  Navigator, 

This  column  may  be  used  in  converting  siderealtime  lo  mean  time  Instead  of  that  on  page  II. 
As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  liours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

h     n      • 
May  14,  the  mean  time  of  Greenwich  tidereal  noon  it        .  .    80  38  43iJ7 

The  H.  D.  ~9'.H8!)6  X  6.67t^,  or  the  reduction  for  long..  Table  II     —     I     5.64 
The  mean  time  of  local  tidereal  noon  .  .  .    80  87  3H.81I 

Add  the  given  tidereal  time    .  .  .      0  36  37.16^0^.6103 

The  sum  it  .    81     4  15.39 

—  9»J*W6  X  0.6103,  or  the  reduction  for  0*  36"  3>.8  in  Table  11    .    —    0    6Jm 

The  required  attrooomioal  mean  time  May  14«    81     4    9.39 
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Page  IV  contains  The  Moon*s  Sewddiameter  and  Equatorial  Horizoniml  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  hy  means  of  which  it  can  he  reduced  to  any  c^her 
Greenwich  mean  time,  in  the  same  way  as  the  sun^s  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon^s  semidiameter  may  be  readily  found  by  multipljring  the  reductioo 
of  the  horizonuil  parallax  by  0.272274,  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  lemidiameter  of  the  moon  U  to  l>e  taken  out  for  It:^,  Jane  II,  10^,  P.  M^  Green- 
wich mean  time,  we  see  that  the  diflerence  of  the  aeroidiameters  at  noon  and  midnight  of  Jane  II  ia  ^Ji; 

then, 

12b     :     lOb     «    2#'.2     :     1"^, 

which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter  is  de- 
creasing.   The  moon's  semidiameter  then,  for  June  II,  IOi>,  is  14'  53".7  ~  V'M^  or  14'  51"^. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  obeervations  of  the  moon. 
When  great  precimon  is  needed,  the  hourly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon^s  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitude,  by 
means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the  moon^8  meridian 
paM«age  at  any  other  place,  may  he  computed.  The  reduction  may  be  taken  by  simple  inspec- 
tion fron)  Bowditch's  Table  XI.  The  last  column  of  this  page  contains  the  Age  of  the 
moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Page8  V — XII  contain  The  Moon^s  Bight  Ascension^  and  Dedination^ioT  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompauied  with  columns  of  difllerences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
ont  these  quantities,  may  be  .taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  Diff^far  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the  product 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1895,  May  1, 
IQU  iQtii  3()»^  astronomical  mean  time  at  Greenwich :  — 

Right  Aseenaion.  DtciinmUmL, 

Mayl,10»»         ....      d  45*56.1*7 N.   sf  36  I7.« 

Diff.  a-.390l  X  10.5  .        .         e=      4-  25.10            ll".559  x  10.5      =      _— _'^_  '•< 
May  l,10t»10"»30«    .        .        .      H  46  22.07 N.  ~21~34~I51h 

The  ditferences  interpolated  for  5" .2  =  0^.09  are,  for  the  right  ascension  2*.390l,  and  for  the  declination 
1 1'' .559,  have  been  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  MootCs  Perigee  amd 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances^  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  tliird 
hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  east  side  of 
the  moon. 
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An  observer  on  the  earth's  sarface  having  measored  a  lunar  distance,  corrected  it  for  errors  of 
his  inBtmment  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
si.nd  i^arallax,  finds  the  tme  or  geocentric  distance,  that  is,  the  distance  ss  it  would  have  appeared 
rrom  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Oreenwich  mean  time  of  the  observa- 
tion can  l>e  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  l»etween  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  1^^;  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  (^  the  Difference,  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule: — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  t/,  and  the  P.  L.  of  Diff,  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  oj  this  difference ^  as  found  in  the  Navigator^  subtract  the 
P.  L.  of  Diff,  taken  from  the  Almanac, 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time^  taken  from  the  Almanac^  when  the  earlier  Almanae-distance  is  used;  to  be 
subtracted  from  the  hours  of  Greenwich  time^  when  the  later  Almanac'distauce  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sura  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  time.  Table  XXXIV  of  Bowditch^s  iVort- 
gator  saves  the  operation  of  reducing  degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 
As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
descrilietl  may  not  l>e  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  appn)Airoate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  o1»server  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  rotMm,  the  chronometer-error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 
of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 
of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  fnim 
the  lunar  distance  will  be  his  longitude.  A  longitude  derived  by  this  method  should  always  be 
considered  as  uncertain  by  5^  or  more. 

At  mn  example  of  finding  the  Greenwich  memo  tirae  from  a  lunar  distance,  auppoea  that  in  1896,  Oct.  10, 
the  corrected  distance  of  the  moon'i  centre  fh>D  that  of  Aldebaran  it  ^^57':  — 


Corrected  distance 

• 

O              *            H 

.    2a  57     0 

Disunce  in  Ephemeris  Oct.  10,  111^     • 

• 

.    2H  17    8 

PL. 

0.«!C7 

DifTerence 

• 

.     0  an  58 

P.L. 

0.6536 

b     M       ■ 

P.  L. 

0.3659 

Time  from  111"  (^«r)  . 

• 

.  +  1  n  31 

Corr.  for  2d  Diff*.,  Table  1 

• 

-h            M 

Greenwich  mean  time  Oct.  10  .  •  .      4  17  46 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  tbe 
Greenwich  time  would  be  found  thus:  — 

From  Ephemerifl  .                                                •            .            .            •    P.  L.    0J89G6 
DiCof  diiUDcei,  31K58"»23i)r' log       3JI7!W 

Red.  of  Greenwich  time,  465H  »  P  17"  31*     .  .  .  .log       3.6675 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — ^249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  pan- 
tious  are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberratkn; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  otcurs  next  after  tbe 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previ«  usly  given.  The  local  menn  time  ol 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  aod 
'^multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  pniduct 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  tbe  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  two  last  columns  give,  in  the  same  way,  the  logarithm  of  tbe 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  \e(i  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Murs,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq^x  of 
Jan,  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinat3s  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  nooo 
and  midnight.     Botli  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon^s  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  419. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclination  of  the  earth^s/ 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon^s  longitude. 
The  Elquation  of  Equinoxes  is  really  the  astronomical  nutation;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinoxj  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R,  A,  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precesiion  of  ISquinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  SunU  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  tlie  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negathve 
shows  that  the  apparent  Ipngitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  Sun'*s  Equatorial  Horizontal  Parallax^  given  in  the  next  column,  is  the  angle  subtended  by 
the  radius  of  the  earth^s  equator,  as  seen  from  the  centre  of  the  sun. 

PART  JI— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulce  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Struvb.  The  formuls  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star-NumberM^  A,  B^C^  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  fur  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  2).  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real  hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers:  — 
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Pages  285 — 292  contain  the  Independent  Star-Numhert^  which  can  be  used  for  the  same  pur- 
pose.  The  column  t  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  giv«*n  on  page 
280,  where  are  also  found  the  formulie  and  precepts  for  the  application  of  both  syHtenia  of 
numbers.  In  order  to  use  the  Bes-sclian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  a,  b^  c,  rf,  fl',  b'^  c',  d\  The  independent  star-numbers  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  exannple  of  the  reduction  of  a  star  to  apparent  place  by  the  imiepeode&s 
star-numbers:  — 

Computation  of  the  apparent  place  of  a  Vtrgimsfor  1895,  Martk  10,  ybr  upper  tftmsit  at 
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Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1895,  or  the  moment  when  the  sun's  mean  longitude  is  280®. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  of  observation  and  the  setting  oi 
the  circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniforml}'  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  the  number  of  stars  has  been  greatly  increased,  in  ortJer 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  X  Urse 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  Bolur  time  of  transit  is  given  in  the  column  Mean  Solar 
Date,  in  order  that  each  transit  above  and  below  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  902, 
we  find  that  the  upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date, 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit ;  so  that  each  intermediate  traiuit 
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may  b«  readily  identtfi  .*d.  Along  with  each  coordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  ctrcumpolar  stars, 
the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiaroeter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  thAt  is,  for  the  moment  of  transit  of  the 
sun^s  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  jor  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun^s  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  Is  substantially  the  same  as  in  the  Ephem* 
eris  for  the  Meridian  of  Gre^wich, 

Pages  385^ — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  uioon^s  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  o/*  TVoim/,  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  long^i. 
tude  from  that  of  Washington,  by  taking  account  of  sec(»nd  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  l*he  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated ;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 409  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments  of  all  those 
transits  over  the  meridian  of  Washington  which  can  be  observed. 

PABT  I//— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  413 — 418  inclusive  contain  the  eleinenUi  necessary  for  computing  the  eclipses  of  the 
sun  and  a  transit  of  Mercury  which  occur  during  the  year 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.     The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
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elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.    The  principal  circumstances  of  each  eclipse  are  as  follow :  — 

On  the  line  ^*  Eclipse  begins ^^  b  giTcn  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon*s  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  ^^ Central  eclipse  begins'^  when  the  axis  of  the  nnoon^s  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

^^ Central  eclipse  at  noon^^  indicates  the  moment  when  the -axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth^s  surface.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

^^ Central  eclipse  ends^*  and  ^^  Eclipse  buds'*  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses, — ^The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the  maps 
giveu  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varving  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1895,  March  25, 
begins  and  ends  at  Cape  Farewell. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  2 1''  and  22'*  and  we 
find  it  to  correspond  to  about  20  minutes  from  the  former,  therefore  the  time  of  beginning  is 
approximately  21  **  20*";  for  the  end  we  find  that  the  curve  of  23^  passes  directly  thtough  the 
point,  therefore  the  approximate  time  of  end  is  23^,  both  of  which  are  probably  correct  to  within 
2  or  3  minutes.     Changing  to  local  mean  time  the  result  will  be :  — 


Beginning. 

Knilfaig- 

d    h    m 

h   m 

25  21  20 

23    0 

2  56.1 

2  56.1 

Greenwich  mean  time       •        •        •        •      March 

Longitude  West 

Local  mean  time March     25  18  23.9  March  25  20    3.9 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit*  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth^s  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon^s  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth^s  equator  as  the  axis  of  JT,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinat»w 
The  axis  of  Y  is  perpendicular  to  that  of  J[,  and  directed  toward  the  north ;  sp  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  <2,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  /i  is  the  Greenwich  hour^angle  of  this  same 
point  of  the  celestial  sphere. 
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The  quantities  I  and  If  are  the  radii  of  the  ahadow-cones  upon  the  fundamental  plane,  /  cor- 
responding  to  the  penumbra,  and  I'  to  the  umbra,  or  annulus.  The  notation  is  that  of  Craittk* 
NKT^s  Spherical  and  Practical  Astronomy^  in  which  /'  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles/  aadf\  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
the  respective  shadow-cones  make  with  the  axis  of  the  shadow ;  or,  they  are  the  semi«angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  x,  jr  and  /i,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  gived  elements  is  as  follows :  It  is  premised 
that  Uie  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  ihe  radius  of  the  latter  at  the  point  of  observa* 
•ion.    To  find  such  distance  and  radius  we  compute — 

( 1 )  The  co-ordinates,  f ,  19  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions  for  one  minute. 

(2)  The  co-ordinates  x  and  jf  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer.  • 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulee  and  directions  for  the  several  steps  in  the  computation  are  as  follow: — 

(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth^s  equator,  which  are 

represented  by  />  cos  ^  and  p  sin  ^,  p  being  the  distance  from  the  centre  of  the  earth,  and  f'  the 

geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

following  table  by  the  formulee — 

p  cos  ^  wm  F  cos  f 

.       -       sin  ^ 
psmf^'m  — - 

f  being,  as  usual,  the  geographic  latitude. 

TmkU  for  Cmmputimg  lA«  Q—emUric  Cm  mrdimmtm  ^  a  Mm*. 


9 

Lof  r. 

Log  0. 

V 
5 
10 
15 
20 
25 
30 
85 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

0.00000  , 
0.00001  \ 
0.00004  Z 

0.00010  !? 

0.00017  \ 
0.00026  ,^ 

0.00037  ; 

0.00048  " 
0.00061  ^ 
0.00074  ^ 

0.00086  I; 

0.00099  " 
0.00111  * 
0.00121  '^ 
0.00130  \ 
0.00138  \ 
0.00143  Z 
0.00!46  , 
0.00147  ' 

0.00295  , 
0.00294  ' 
0.00291  ' 
0.00285  ^ 
0.00278  \ 
0.00269  ,, 
0.00258  |! 

0.00247  I; 

0.00234  " 
0.00221  ' 

0.00209   ; 

0.00196  ^ 
0.00184  ' 
0.00174  ^Z 
0.00165  \ 
0.00157  Z 
0.00152  Z 
0.00149  Z 
0.00147  * 
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For  the  assumed  Greenwich  mean  time  of  computalioo,  take  from  the  table  of  eleoMnta  tlw 
values  of  sin  d,  cos  d^  and  au     Put: 

i^  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  obsenrer  will  then  be: — 

^  =  /»  cos  f'  sin  {ft^  X) 

1^  SB ^  sin  f^  cos  d-^  p  cos  5^  sin  <^  cos  (p  —  i) 
C  ss  ^  sin  ^  sin  d  -^  p  cos  5^  cos  d  cos  {ft  —  X) 
and  their  variations  in  one  minute  of  mean  time  will  be:— 

^  -=  [7.63992]  /»  cos  ^  cos  (a»  -  i) 

7/  »  [7.63992]  />  cos  f"  sinii  sin  (/i  ~  ^)  »  [7.63992]  e  sin  d 
V  is  not  wanted. 

(2)  The  co-ordinates  x  and  jf  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  eleineats 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variatioas  for  ooe 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  IV 
variations  for  one  minute  we  represent  by  a/  and  jK.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  11  and  iV,  are  computed  by  the  formuls :  — 

m  sin  Mssx  —  S 
m  cos  JIf  SB  y  —  ly 

It  sin  iV  =  a/—  ^' 

n  cos  N  s=  jK—  fj' 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 

is  computed  by  the  formula 

L  =  /— :tan/ 

/  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 

we  shall  have— 

m=i  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 

time  is  computed  thus :     Find  the  angle  fp  from  the  equation, 

m  sin  (  M—  N) 
sm  fp  = -J ^ 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  <p  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  ip  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  tf*  for  which 
cos  ip  is  positive.  Thb  value  lies  between  the  limits  +  90®  and  —  9C**.  The  correction  t  to 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  tn  cos  {M  —  N)  L  cos  if 

n  n 

For  ending  :  m  cos  ( 3f  —  N)  L  cos  tp 

n  n 

m 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.  These  approximate  tiroes 
may  be  derived  from  the  chart  of  the  eclipse.  The  computation  for  ^e  first  assumed  time  will 
give  a  small  value  of  r  which,  applied  to  the  assumed  time,  will  give  a  nearly  correct  time  for 
the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will  give  ao 
inaccurate  time  of  ending.  The  computation  for  the  second  assumed  ^e  will  give  a  small  and 
nearly  correct  value  of  r,  to  be  applied  to  the  assumed  time  for  the  end,  and  a  large  negative 
and  inaccurate  one  to  be  subtracted  for  the  beginning.  We  shall  thus  deduce  two  times  of  each 
phase  only  one  of  which  is  to  be  considered  approximately  correct. 
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The  more  accurate  tiroes  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with* 
out  repeating  the  computation. 

Theorem. —  The  error  of  each  result  U  approximately  proportional  to  the  square  of  the  cor* 
rection  r,  multiplied  bjf  the  sine  of  the  sun^s  howT'Ongle^  (/i—i),  for  the  middle  of  the  interval 
between  the  time  of  compulation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  r'  sin  (/<— ^)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  sucira  way  as-to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  0^.001  r'. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  resulta  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  further  corrections  and  computations 
may  be  made  by  the  computer  according  to  his  own  judgment 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Posilian'Ongle  of  Point  of  Contact, — The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun^s  limb  toward  the  east,  is  found  by  the  formula 

For  beginning:  P  «»  N  —  ip  ±  180* 

For  end:  P  m,  N  -^  4* 

it  being  assumed  that,  in  each  case,  the  value  of  if'  is  taken  between  the  limita  :^  90*. 

Computation  of  the  Solar  Eclipse  of  1895,  March  25,  for  Santa  Cruz  Castle,  Fayal,  Azores, 
whose  geographical  position  is — 

Latitude,     ^  »  -f     38^  31'  4^' 
Longitude,  I  ^  +     28*  38^  54^' 

Constanta  for  the  given  place :  — 

p  sin  f*  ^  9.79205 
/>  cos  f^  -I  9.89394 

From  the  Eclipse  Charta  we  find  the  approximate  times  of  the  phases  to 

d      b      m 

Beginning  March  25  20  50 
Ending       March        22     5 

Greenwich  Mean  Time, 


I 


Greenwich  Mean  Time. 


March 

25*  20*'  50- 

Endiac 

22»»     5- 

M 
X 

O            /           ** 

311     2  86 

28  38  54 

282  23  42 

o            <           <* 

329  47  48 

28  38  54 

301     8  54 

•in  (^-A) 

9.89394 
9.9897611 

9.89394 
9.93239  n 

loge 

9.88370  fi 
-       0.76607 

9  82633  fi 
-       0.67040 

sie 
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/>  sin  f^ 
cosd 

BaKiaaiac. 

March    29«  20*  80- 

9.79205 
9^969 

EndiBg.                        1 

22»»  5-                 1 

9.79205                ^ 
9.99968 

(J) 

+ 

9^7»(M 

0.61907 

+ 

9.79173 
0.61906 

sin  d 
cos  {p—X) 

9.89394 
8.57731 
9.33173 

\ 

* 

t 

9.89394 
8.5g|23 
9.71371 

(2) 
(l)-(2)                         7 

+ 

+ 

7.80298 
000635 
0.61272 

+ 
+ 

8.18888 
001545 
0.60361 

/>  sin  ^  sin  <^ 
(3) 

+ 

8.36936 
0.02341 

+ 

8.37328 
0.02362 

ft  COS  ^  COS  rf  COS  ( /i—l) 

(4) 
(3) +  (4)                         C 

+ 
+ 

9.22536 
0.16802 
0.19143 

+ 
+ 

9.607.33 
0.40488 
0.42850 

const,  log 
-  ^cos  f'cos  (/I— >i) 

7.63992 
9.22567 

7.63992 
9.60765 

loge' 
ft' 

* 

+ 

6.86559 
0.00073 

+ 

7iJ4757 
0.00177 

const,  log 
^sin  d 

7.63992 
8.46101  n 

7.63992 
8.40756  A 

logij' 



6. 10093  n 
0.000126 

— 

6.04748  n 
0.000 1 12 

« 

4- 

0.48948 
0.24428 

+ 

0.02024 
0.56470 

+ 
+ 

0.00678 
0.00428 

+ 
+ 

0.00575 
0.00426 

msin  Af 
mcos  JIf 

9.68973  It 

9.38788 

8.30621  n 
9.75182 

tBLuM 

M 
cos  Af 

logm 

0.30185  n 
296**  SV  iV 
9.64985 
9.73803 

8  55439  n 
357°  56^  SO'' 
9.99972 
9.75210 

nsin  iV 
ncosiV 

7.83123 
7.63144 

7.75967 
7.62941 

taniV 

iV 

cos  JV 

logii 

0.19979 

57**  44'  ly' 

9.72738 

7.90406 

0.13026 

53**  28^0" 

9.77473 

7.85468 

tan/ 
log: 

7.67077 
9.28201 

7.67077 
9.63195 

• 
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nwich  Mean  Time, 

Mncli 

»«  :«J^  50- 

■Mliaf. 

22'*  5« 

Ctanf 

0.000897 

0.002008 

I 

0.56545 

0.56535 

L 

0.56455 

0.56334 

M-N 

288**  47' y' 

804*  28^50" 

•In(itf-iV) 

9.9920711 

9.9160911 

logm 

^.78808 

9.75210 

9.6701011 

9.66819  » 

logL 

9.75170 

9.75077 

sin^ 

9.9184011 

9.91742  !• 

* 

-  55''58'0 

-55*46'30'' 

log^ 

1.83397 

1.89742 

cos(Af-iV) 

9.7145511 

9.75291 

1.54852  n 

1.65033 

-  ^co8(Af-iV) 

+     35.361 

—       44.702 

logL 

9.75170 

9.75077 

C08^ 

9.74794 

9.75008 

cologii 

2.09594 

2.14532 

1.59558 

1.64617 

Xcoa^ 

II 

T     89.407 

±       44.276 

. 

^ 

T 

-      4.046 

-        0.426 

d    ii     ■ 

h      m 

T 

March 

25  20  50.0 

22    5. 

1 

March 

25  20  45.95 

22    4.57 

X 

+     1  54.59 

4-       1  54.59 

d     h       ■ 

h       m 

1  Mean  Time, 

March 

25  18  51.86 

20    9.98 

efore  we  have 

d      h      ■ 

Beginning  of  the  nclipse, 
End  of  the  eclipse, 

March 

ii 

25  18  51.36       ( 
25  20    9.98       ) 

Local  Mean  Time. 

Duration, 
Angle  of  position : 


1   18.62 


BeKiudaf. 


JV 

57°  44.3 

53  28 

<^(+180) 

—       55  58.0 

—       55  46.5 

P 

293  42.3 

357  41.5 

from  the  north  point  of  the  sun^s  disk  towards  the  east  for  direct  image. 
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EUmenU  of  Ocadiaiiotu. — Pmges  420 — 449  gire  the  elements  for  tbe  predictaoa  of  At 
of  occuhatioo  of  tUrs  and  pUnets  bj  the  moon.  In  the  columns  referring  to  dbe  itar,  tbose 
beaded  Redans  from  1895.0  gire  the  quantities  necessary  to  reduce  the  mean  pbce  of  tiie  sar 
at  the  beginning  of  1895  to  its  apparent  place  at  the  time  of  oocultation.  These  ledttctioos  ar« 
sufficiently  accurate  to  be  defintttre. 

The  quantities  in  the  following  fire  columns  are  all  giren  for  the  moment  of  geocentric  coo- 
junction  of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  frotii  the  «ar 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  throo^  the 
centre  of  the  earth :  this  plane  will  be  the  fundamental  plane  for  the  occufaatioo.  The  sr^em 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circumsrnbuks  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diun- 
eter  will  be  the  same  as  that  of  the  moon. 

Tbe  WoMhington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  oo 
the  fundamental  plane  has  the  value  zero.  The  column  Hour^Angle  H  gives  the  commoo 
geocentric  hour-angle  of  the  moon  and  star  at  tbe  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  IT  gi%es  tbe 
co-ordinate  p  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  mofnenL 
Columns  j/  and  y  give  the  hourly  variation  of  x  and  jf.  The  linear  unit  in  these  columns  is 
the  earth^s  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  ^  and  p  cos  ^,  are  to  be  computed  with 

three  or  four  places  of  decimals  by  the  formulse, 

sin  tp 
psm  f'  =  -—I. 

p  cos  f '  =  F  cos  ^ 
already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  ellipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  /f  —  i 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  h^y  putting 

where  ^  is  the  longitude  west  of  Washington. 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downes's 
table,  on  pages  452 — 453.     This  correction  will  have  the  same  sign  as  h^. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus :  Compute  the  quaoii* 
ties  ^oi  ^^  *^^  ^  ^'*<^'"  ^h®  formulae, 

Co  a  /t>  cos  ^'  sin  Ao 

e^  =  [9.41920]  cos  (Ao  + J  Ao) 


"»o 


T  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
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By  applying  it  to  the  Washington  mean  tinoe  of  the  former^  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  0''.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate  times 
of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

r,  -  r  -  0>».5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
<2,  the  declination  of  the  star. 

(2)  Compute  for  the  moments  T  -f-  ri  and  T  +  r^  the  following  quantities,  in  which  we  write 
r  for  each  of  the  quantities  ri  and  Tf.  The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

S   ^  p  cos  f'  sin  (Ao  +  ^) 

7j    SB  p  s\n  ^  cos  d  ^  p  cos  y^  sin  d  cos  (Ao  +  r  ) 

^  «  [9.41920]  />  cos  f/  cos  (A„  +  r) 

ii'  «  [9.41920]  />  cos  f/  sin  (i  sin  ( Ao  +  r)  -i  [9.41920]  e  sin  a 

X  ^  x'  r 

Compute  m,  M^  n  and  N  from  the  equations 

m%m  M  tss  X  —  f 
m  cos  M  ^a  y  ^  7) 

nsin  N  =rj/-  ^ 

n  cos  JV  as  y'  —  ^' 

n'=^=r  [8.22185]  n 
sin     s^     ^  [0.56500]  m  sin  (A/-  N) 
Then,  t\  and  tt  from  the  equations 

<i  =B  —    ,  cos  (Jtf— iV)  —  '•*    ,       "'  cos  v^     (Beginning.) 


II'         '  '  n 

—    ,  cos  ( 


^         'Jtf-iV)  +  f?:-^^]cosv''      (End.) 


The  quantities  /|  and  t^  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
times  T  +  Ti  and  T  +  r,  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  ti  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclip^tes,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  c,  tj^  x  and  jr  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V  (i -"c)»  V(i^^y  -  0.27227 

If  log  m  sin  (  3f  —  iV)  mm  9.43500  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  sin  </'  <  1,  or  sin  i/'  ^  1.  In  the  latter  case,  the  impossible  value  of 
sin  ^  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon^s  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon^s  limb,  we  may  take  v''  ■■  90^,  or  270^,  according 
as  sin  (ilf  —  N)  is  positive  or  negative  ;  and  for  finding  the  time  of  nearest  approach, 

^  m  cos  ( 3f  —  N) 
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where 


Putting  It  f.>r  the  moon^s  horizontal  parallax,  the  distance  from  the  moon^s  limb  will  be, 

x[mmn{M^N)  —0.272271 
disregarding  the  sign  of  sin  ( ilf  —  iV) ;  or,  allowing  for  the  augmentation  of  the  semidiameter, 

IT  [m  sin  (  Jtf -  iV)  -  0.27227]  [l  +  zmnx] 

2  =  /»  cos  f'  COS  d  cos  (  Ao  +  ^)  +  />  sin  ^  sin  d 

The  position-angle  P,  of  the  line  from  the  moon^s  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulse :  — 

F  =i  N  —  iff  for  immersion, 

P  =  iV  +  v^  =b  180*      for  emersion, 

it  being  supposed  that  the  value  of  v^,  in  each  case,  is  taken  between  the  limits  :^  90°. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.     Then 

V^  P  -  C 

is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  ^rScorpii,  on  June  5,  1895, 
for  Ogden,  whose  position  is 

f  =  +  4r  13'  8.6^' 
X^  +  2^  19»  47».52 

Constants  for  the  given  place, 

p  sin  f '  ^  9.81654 
p  cos  f '  =  9.87698 

From  the  elements  on  page  433,  we  have 

h     m 

H^  3  26.7 
Ao  =  H->l=  1     6.908 

From  DowNES^s  Table,  pages  452  and  453,  or  from  the  formuls  on  page  512,  we  find  the  cor- 
rection to  the  Washington  mean  time  of  geocentric  conjunction  to  be  about  +  35",  therefore 
the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is  June  5^  14**  56"".3; 
subtracting  and  adding  30™,  we  shall  have  the  approximate  Washington  mean  times  of  immer- 
sion and  emersion  to  be  used  in  the  computation,  thus : 


h     m 

T,  =  +  0    5 
T,  =  +  1     5 


r  +  r,  =  June     5  14  2^3 
r  +  T,  =  5  15  26.3 


IniD  onion. 

EmerrioB. 

d      h      n 

h      m 

Mean  Time, 

June 

5  14  26.3 

h     m 

15  26.3 

h      m 

ho 

+ 

1  6.908 

+ 

1  6.908 

T  (in  sidereal  time) 

0  5.0'4 

1  5.178 

Ao  +  ^  (in  arc) 

17*  58^  .W 

33**  1'  17" 

p  cos  ^' 

9.87698 

9.87698 

sin  (ho  -f  r) 

9.48952 

9.73635 

log^ 

9.36650 

9.61333 

e 

+ 

0.23254 

+ 

0.41052 
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Washington  Bbui  Time, 


coed 


(l)-(2) 


(1) 

pCOSf' 

sin  d 
cos  (Ao  +  t) 

(2) 


const,  log 
/»  cos  f'  cos  (Ao  +  r) 

log  .^' 
^' 

const,  log 
$  sin  c{ 

log  r/ 

logjc' 
logr 

logx 

X 

logy' 

y 

a?-  e 

y—  ^9 
it/- *' 

msin  A/ 

mcos  M 

tan  Af 

Af 

sin  M 

logm 

Msin  iV 

n  cos  N 

Ian  N 

iV 

cos  iV 

logn 

colug  60 

Ing  n' 


June      5*  14»»  26".3 

9.81654 

^.95434 

9.77088 

+     0.59064 
9.87698 
9.63898  fi 
9.97826 
9.49422  fi 

-     0.31205 
+     0.90209 

9.41920 
9.85524 


9.27444 
+     0.18812 

9.41920 
^.00548  fi 

8.42468  fi 

-  0.02659 

9.75074 
8.92082 

8.67156 
+     0.04694 

9.13354  fi 
8.05136  fi 

—  0.01133 
0.70810 


0.69677 

-  0.1H560 

-  0.20532 
h  0.37518 

-  0.10941 

9.26858  n 
9.31243  fi 
9.95615 
222**  6'  44'' 
9.82615  n 
9.41213 
9.57421 
9.03906  n 
0.53518  n 
106**  15' 28" 
9.44709  n 
9.59197 
8.22185 
7.81882 


l&^  26".3 
9.81654 
9.95134 

9.77088 

+  0.59004 
9.87698 
9.63898  n 
_9.92ai9 
9.43945  n 

-  0.27507 
+  0.86511 

9.41920 
9.80047 

9.21967 
-h  0.16583 

9.41920 
9.25231  n 


8.67151  fi 

—  0.04694 

9.75074 
0.03476 

9.78550 
+  0.61024 

9.13354  R 
9.1683011 

—  0.14733 
0.70810 


+ 
+ 


0.56077 

0.19972 
0.304:i4 
0.397 17 
0.0N906 


9.:i0012 
9.1H336II 
9.81706  n 

146^43^32" 
9.73930 
9.56112 
9.59931 
8.91968  n 
0  6 1963  n 

102**  :n'  45" 
9.33974  n 
9.60994 
8.22185 
7.83179 
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Washington  Mean  Time, 

const,  log 

logm 

8in(Jlf-iV) 

sin  ip 

TmiDeraioii. 

June      5*  14^  26~.3 
0.56500 
9.44213 
9.95419 

9.96132 
66*»10'30'' 

SmondoQ. 

15^  26-3 
0.56500 
9.56112 
9.84252 

9.96864 

*                                   .      fit 

iog-. 

1.62831 

1.72933 

cos(Jlf-iV) 

9.63959  n 

9.85622 

1.26790  n 

1.58555 

-.-,cos(M-xV) 

'      + 

ia531 

—       38!508 

const,  log 

COS0 

colog  n' 

9.43500 
9.60632 
2.18618 

9.43500 
9.56432 
2.16821 

1.22750 

1.16753 

[9.43500]  COS  0 

T 

16!885 

±         4.707 

t 

-f 

1.646 

-       23.801 

d               h 

T                          14  26.3 
Washington  Mean  Time,                           June  5,         14  27.946 

k                             2   19.792 
Ogden  Mean  Time,                                     June  5,         12     8.154 
A  recomputation  for  the  time  of  emersion  gives  June  5^  12^  43.179™ 

h 

15  26.3 
15    2.499 
2  19.792 
12  42.707 

Angle  of  position, 

Vf-  (  +  ,180") 
P 

106  15.5 
66  10.5 

40    5.0 

102  37.8 
68  29.3 

351     7.1 

from  the  north  point  of  the  moon^s  limb  towards  the  east  for  direct  image. 

Prediction  of  Many  OccuUations  for  a  (riven  Place. — When  it  is  desired  to  predict  all  th« 
occupations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  420 — 449,  gives  if,  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction.     The  corresponding  geocentric  hour-angle  at  the  place  will  be 


A«  =  H  -  >l 


( i  =  west  longitude  from  Washington). 


The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  conditioo 
^  =  x;  or,  using  the  values  of  $  and  x, 

p  cos  <p^  sin  h  s=  s/  T 

h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.     We  shall  therefore  have, 

A  «  Ao  -f  T 
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for  the  hour-angle  at  the  end  of  the  intenral  r  aAer  geocentric  conjunction.     In  strictness,  r 

should  here  be  multiplied  by  the  factor  1  +  ^-    - ,  because  the  star  moves  a  little  more  than  15^ 

in  an  hour  of  mean  time;  but  the  error  arising  from  the  neglect  of  the  factor  is  too  small  to  bo 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  COS  f '  sin  (Ao  +  r)  «  x'  r 

The  quantities  h^  and  x'  being  derived  immediately  from  the  data  of  the  Ephemeris,  the  quan- 
tity r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
Ao  and  a/.     The  computation  of  r  is  effected  as  follows.     We  have 

sin  (Ao  +  r)  1  sm  ibo+ 2  8in^rcos(A»  + ^1-)  (1) 

The  value  of  r  in  arc  being  seldom  more  than  24^  we  may  put  r  itself  for  2  sin  ^  r.  The 
equation  will  then  become 

p  cos  f^  sin  A»  -|-  X  p  cos  ^  coe  (A»  -|-  Jt)  mm  zf  r 
from  which  we  find 

^  ^  pcos^  sin  h. 

4/ — />  cos  f' cos  (Ao  +  i^) 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

^  ■■  ^  COS  f^  sin  A 

^  -  [9.41916]  pcosf'cosk  ^^' 

which  table  may  be  formed  for  every  10  minutes  (m  time)  of  h.  If  we  then  put  ^«  for  the 
value  of  ^  corresponding  to  A  ■■  A»  and  ^i  for  the  value  of  ^'  corresponding  to  A  »  ib^  +  ^  r, 
we  shall  have 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  ^i  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  converge 
so  rapidly  as  to  offer  no  difliculty.  It  will  be  best  to  begin  by  comparing  values  of  r  for  the  two 
extremes  of  a/,  namely,  x'**0.48  and  x'^O.GO,  because  the  approximate  values  of  r  can  then 
be  interpolated  for  all  the  intermediate  values  of  a/.     For  the  first  approximation  may  be  taken — 


lT  =  50«sin*Ao    (for  a/ -0.48) 
}  r  -i  40-  sin  ^  A.    (for  x'  —  0.60) 


(5) 


or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downes^s  table,  pages  452 — 453.  It 
will  be  best  to  make  the  computation  for  every  90"  of  A^,  and  to  find  the  intermediate  values 
of  T  for  every  10"  by  interpolation.  Then  for  each  30"  of  A©  we  take  ^'  from  a  table  with 
the  argument  A,  +  i  ^i  and  log  ^  with  the  argument  A^,  and  thence  compute  r  by  (4).  If  the 
value  of  r  thus  arrived  at  differs  more  than  3"  from  that  employed  in  taking  out  ^,  a  new 
value  may  be  used  to  correct  £',  and  the  computation  may  be  repeated.  The  values  corre- 
sponding to  x' a 0.51,  a/ B 0.54,  and  x'— 0.57,  can  then  be  computed  with  the  single  interpo- 
lation  of  approximate  values  of  r,  and  afterward  the  table  can  be  extended  by  interpolation  to 
every  0.01  of  x^  between  a/  ■■  0.48  and  a/  ■■  0.60.  It  will  be  best  to  compute  r  in  the  first 
place  to  every  0.001  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  The 
table  thus  formed  will  be  called  TabU  I. 
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The  values  of  jj  and  ly'  may  then  be  tabulated  for  every  degree  of  the  starts  declination,  and 
every  10*"  of  h.  It  is  a  mere  question  of  convenience  whether  to  compute  the  table  for  nega- 
tive values  of  d,  since  by  putting 

171  ss       p  sin  ^  cos  d 

17s  =:  —  p  cos  ^'  sin  d  cos  h 

171  may  be  given  in  a  table  of  single-entry ;  and  taking  1^%  from  the  table  of  double-entry  for  a 
positive  rf,  we  shall  have 

the  lower  sfgn  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  tj  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  ba  found  better  to  do  it,  so  as  to  save  taking 
out  r)i  and  7}%  separately. 

This  table  for  rj  will  be  called  Table  Ily  and  the  corresponding  one  for  yj'  with  the  same  argu- 
ments Table  III,     The  precepts  for  using  the  tables  will  then  be  as  follow: — 

From  Table  I  with  the  arguments  a/  and  H —  A=Ao  take  out  the  value  of  r.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  a/,  r  will  be  of  the  same  sign  as  Ao*  Then,  enter  Table 
II  with  the  arguments  d  (the  starts  declination)  and  A  =  A^  -f  r,  and  take  out  the  value  of  ij. 
Form  the  quantities  y  =  F  -f  Jf'  ^^  and  y  —  ij.  If  the  latter  quantity  lies  between  the  limits 
±  0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits 
±  0.33,  it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and 
1896  these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limit  may  be  rejected  if  y 
is  small.     A  convenient  rule  to  adopt  will  be — 

y'  <  0.10,  =  ±  0.29 

0.10  <  y'  <  0.15,  =  ±  0.30 

0.15  <  y^  <  0.20,  =  ±  0.31 

0.20  <  y'  =  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y^  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  y  —  ,y  falls  between  the  limits  thus  indicated,  take  the  values  of  S'  and  iy'  from  the  appro- 
priate tables  and  compute  r,  Q  and  A  from  the  equations 

r  sin  Q  ss  y*  -^  jj' 
V  cos  Q  =5  a/  —  f ' 

^  "=  (y—  ^)  cos  Q 

If  A  >  0.27227  or  log  A  >  9.43500  there  will  be  no  occultation,  though  the  moon  may  graze 
the  star  when  A  —  0.27227  is  very  small.     If  A  <  0.27227,  compute 

,.^_L=^sinQ  co8P=g;^      (P<180') 

0.27227  sin  P 

r, 

We  shall  then  have — 

Local  mean  time  of  immersion,   T— i  +  r  +  Tj  —  tj 
Local  mean  time  of  emersion,     T— ^  +  ^  +  ^i  +  '''« 

Position-angle  from  north  toward  east  at  immersion,  180**  —  Q  —  P 
Position-angle  from  north  toward  east  at  emersion,     180*  ^  Q  +  P 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are  : — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 
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2.  The  quantity  H  ^  k^  taken  without  regard  to  sign,  must  he  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T~  ^,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  ^  on  the  bottom  of  a  sheet  of 
paper,  and  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
(  I )  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  faiU,  the 
computer  passes  on.  Very  oAen  it  will  require  some  examination  to  find  whether  i/  — i  or 
T — k  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial 
and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less 
than  a  day,  and  it  will  probably  be  found  that  about  one*tenth  of  the  occultations  are  marked 
for  trial. 

Phenomena  of  Planets  and  Satellites^  P^^^  ^^ — 4^- — ^Thes<e  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness : 

Disks  of  Mercury  and  VenuSy  pages  454 — 455. — The  angle  ^,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun,  makes 
with  the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south. 
This  position-angle  is  reckoned  from  0**  to  360^,  as  in  the  measurement  of  double  stars,  the 
planet  taking  the  place  of  the  central  star.  But  its  measure  is  90^  greater  than  that  of  a  double 
star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  illuminated 
portion  of  the  disk  on  his  right. 

Disk  of  Mars y  page  456. — This  page  gives  the  apparent  disk  of  the  planet  for  every  thirtieth 
day  throughout  the  year. 

Satellites  of  Jupiter^  P^es  ^^^ — ^1* — The  times  of  phenomena  are  explained  at  the  foot  of 
each  page ;  the  diagram  is  on  page  457. 

Phenomena^  psges  488 — 489. — ^The  conjunctions,  quadratures,  and  oppositions  of  the  planets 
with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  difl^ers  from  that  of  the 
sun  by  0*,  90**  or  ISO**. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris, — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land,  it  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  us  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  1**  20".  1. 
Son^ewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302—313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERI8 

AND  NAUTICAL  ALMANAC  FOR  1895. 

The  aHo|ited  coustants  of  precession,  nutatioii,  and  aberratioo  are  those  of  Strove  and  Petees, 
nnme  ly : — 

PrecesaioD  ->  50''.2411  -|-  0^'.0002268  I 

NuuUon      ->    9^'J£i3\  +  0^^000009    I 

Aberration  —  20''.4451 
in  whicli  t  is  the  number  of  years  after  1800.0. 

Tlie  obliquity  of  the  ecliptic  is  that  of  HAitsEitls  TabUs  du  SoUU^  which  is  0^^.31  fcreater  tlian  that 
of  Peters,  given  in  the  issues  of  this  Ephemeris  preceding  that  for  1882.  A  comimriHon  of  IIansen^i 
mean  obliquity  with  that  of  Peters  and  of  Le  Verrier  at  diflferent  epochs  is  given  in  the  following 
table  :^ 


E|H)ch. 

• 

HAifSEpr. 

Peters. 

Le  Verrier. 

H— P. 

H.— L. 

1 

1750 
1800 
1850 
1900 

23    28    18^^19 
23    27    54.80 
23    27    31.42 
23    27      8.02 

17^44 

54.22 

30.99 

7.76 

19.42 
55.63 
31.83 

ao8 

-1-075 
-1-0.58 
-1-0.43 
-1-0.26 

—  1.23 

—  0.83 

—  0.41 

—  0.01 

The  formuIflD  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  SUet  TabU$ 
of  the  American  Ephemeris^  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcomb^s  fundamental  utandard  in 
the  catalogue  attached  to  the  WcMngton  Ohiervations  for  1870,  Appendix  II,  with  tlie  following 
exce|>tions:  The  right  ascennions  of  the  48  circumpolar  stars  north  of  60^  north  di^clination  are 
from  Dr.  Gould's  Standard  Places  of  Fundamental  Star$^  second  edition,  United  Stateti  Coa>t  Hiirvey 
Office,  1866.  Of  the  twelve  stars  south  of  50^  south  declination,  the  positioui*  of  i  llydri,  aTrianguli 
Australis,  and  <r  Octantis,  have  been  corrected  from  data  furnished  by  Dr.  Godij)  ;  while  the  remaining 
nine  are,  as  before,  from  the  British  ATauiieal  Mmanac  for  1848. 

The  right  ascensions  of  the  additional  stars  in  the  general  list,  whose  apparent  right  ascensions  are 
given  in  a  subsequent  section,  have  been  taken  partly  from  the  Caialogue  of  1098  Standard  Clock  and 
Zodiacal  Stcurs,  forming  Part  IV  of  Vol.  I  of  Astronomieat  Papers  Prepared  for  the  Use  of  the  mimcrican 
Ephemeris  and  Nautical  Almanac^  Washington,  1881 ;  and  partly  from  the  catalogue  of  the  Astronomische 
GeHclisrhnf^  of  1878.  A  few  have  been  derived  from  recent  catalo^es  without  a  rigorous  reduction 
for  equinox. 

The  menu  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern  Boundary 
Commission,  Washington,  1879,  for  all  star-*  found  therein.  The  declinations  of  all  tlie  otiier  stars 
have  been  reduced  to  the  same  sbuidard,  except  tliose  of  the  additional  ones  above,  which  hnve  lieen 
taken  partly  from  the  Astronomische  Qesellschafl  list,  and  partly  from  places  in  recent  catalogues. 
To  the  apparent  places  of  Sirius  and  Procyon  have  been  applied  the  periodic  corrections  resulting 
from  AnweasN  investigations. 

The  values  of  these  corrections  are:^- 


Y«ir. 


SIriuft. 


PlOCjTOO 


1895.0     .     A  a  =  -1-0.1 16 

A  'J  =-  +  1.27 

A  o  —  -[.  0.070 

A  .J  —  -1-  0.08 

1b96.U          A  a  «  4-  0.08:) 

Ar»  — -f  i;w 

A  o  —  -f  0.070 

A  <)  —  —  0.08 
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The  ephemeris  of  the  bud  is  constructed  from  Haftsen  emd  Olupsen^s  TabUs  du  SoUily  Coiienhagen, 
1853,  except  that  Struve's  aberration  has  been  used.  This  is  equivalent  to  adding  (KM9  to  the  true 
longitudes,  but  it  does  not  afllect  the  right  ascensions  and  declinations.  The  sun's  rectanguUr  equatorial 
co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the  following  fbrmuUe :  — 

X  =  R  cos  ?. 

Y  =  Rein  X  cos  6.  —  19.3  R  0 
Z  =  /2  sin  ?.  sin  u  4*  44.5  R  $ 
The  reductions  to  mean  equinox,  1895.0,  are  computed  by  the  formulsp, 

A  X  =  -t-  y  sec  (J  A  A  sin  1" 

A  F  =  —  XcoswAX  sin  I"  -f-  Z  A  u  sin  1"  —   9.4  r  JR  sin  ( ;^  +  IST  ) 
A  Z'  =  —  Xsin  w  A  ;i  sin  I"  —  F  A  w  sin  1"  +  21.7  r  JR  sin  (  a  -f-  ^^^  ) 
Wherein — 

A  and  fi    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  the  date; 
o,    the  obliquity  of  the  ecliptic; 
A  X,    the  reduction  of  longitude  for  precession  and  nutation  from  January  0; 
Acj,    the  reduction  of  the  mean  to  the  apparent  obliquity; 
r,    the  fraction  of  the  year  since  January  0. 
The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.    The  correction  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  Astronomical  Journal,  Vol.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb*s  IntaHga- 
lion  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  itj*  is  8''.848.  The  adopted  semi- 
diameter  of  the  sun  at  the  earth's  mean  distance  is  16^  2".  In  the  computations  pertaining  to 
eclipses,  Ressel's  semidiameter,  15^  59''.788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  Hansen's  Tables  de  la 
Lune,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomb's  Reaearekes  on 
the  Motion  of  the  Moon^  Part  I,  page  268,t  and  a  corrected  table  being  substituted  for  Table  XXXIV. 
The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the  formula, 

5  =.  0.272274  n  -h  2".5 


The  constant  2''.5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury^  Washington, 
1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Additions  to  the 
Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington,  1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's  Tables. 
Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  of  Lindenau's  EUemtnts  nf 
Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have  also  been  discussed 
and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  per- 
turbations produced  by  Jupiter  have  been  increased  numericidly  by  -^  of  their  value.  The  follow- 
ing are  the  corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0: — 


//  // 


£  =  320  13  33.87  +  689101.1527  t 

«-  =  333  23  17.84  -f"  65.9990  t 

a  =    48  25  55.29  +  27.6997  t 

1  ==      1  51     2.20  —  0.02141  i 

e  =        19238".75  +  0.18549  t 

n  =      689050".8927 

a  r=  1.5236915 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvard's  Tables, 
with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  fonnule. 

The  ephemeris  of  Saturn  la  derived  from  a  provisional  theory  constructed  by  Mr.  Georqe  W. 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables,  pub- 
lished by  the  Smithsonian  Institution, 

*  Astronomical  Observations  made  at  the  U.  S.  Naval  Observatory,  Washington,  I860,  Appendix  11. 
t  Astronomical  Observations  made  at  the  U,  S.  /{aval  Observatory,  Washington,  1875,  Appendix  U. 
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The  semidiainnterfi  of  the  |>lanet8  are  computed  from  the  fbllowinK  rahien:^ 

Aalhority. 

Le  Verricr,  T*heonf  of  Meratry. 


3;m 

0.00 

8.54G 

4-  0.086 

0.00 

2.842 

t  0.a57 

0.25 

18.78 

i  0.0t»7 

0.70 

8.77 

±  0.039 

0i)5 

I.G8 

±  0.3 

1.30 

1.28 

1.48 

20.00 

0.70 

9.38 

0.95 

Peirce,  from  the  WnKhini^toii  Oliner- 
vatioDH  of  1845  ajul  I84(i,  made 
with  the  Mural  Circle. 


Mercury 

VeuuB 

Mars 

Jupiter  (|>olar) 

Saturn  (polar) 

UrnnuM 

Neptune 

Jupiter  ( cK]uatorial ) 

Sutum  (ecpiatorial) 

The  elements  of  eclipses  of  the  sun  and  oc^ultations  of  stars  by  the  moon  are  adapted  to  Brbsel's 
methoil,  uHiuf(  the  8|)ecial  fonns  in  Chauvenet's  Sphtrieal  and  Practical  Jbtronowof,  The  adopteil 
Hemidiameters  are:  — 


Semidiameter  of  the  sun  at  distance  unity. 
Ratio  of  radius  of  moon  to  radius  of  earth 


959788 
0.27227 


Tlie  ecli|ise8  of  Jupiter*s  satellites  are  computed  from  Tonnes  Cantinuaiion  of  Damoiseau's  TabUs, 
Wasliiiiifton,  1876.  The  oi'cultations,  transits,  etc.,  are  computed  from  Woolhocse's  Tables,  BriiM 
m\auiicai  Almanac  for  I8.*t5,  Table  II  of  each  satellite  havuig  been  adapted  to  Damoiseat's  Tables. 

The  eloniratiouH  and  conjunctions  of  the  satellites  of  Hntum,  except  those  of  Tiian  and  Hyperion, 
are  computed  from  Uall*s  Tables,  publishefl  in  Wnshmgton  observations  of  1882-1^*8!). 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Be8sel*s  data,  except  those  for 
the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed  from  th« 
data  of  Professor  Newcomb*9  Urcmian  and  JSTeptuman  SjftUmM^  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used.  The  positions 
have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors  of  the  Observatories, 
In  response  to  a  circular  issued  by  the  Superintendent  of  the  American  Ephemeris. 

The  re<luctiou  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are  derived  from 
Ci^&ke's  elements  of  tlie  terrestrial  spheroid,  as  adopted  by  the  U.  S.  Coast  and  Geodetic  Survey. 

log  t  ->  6.9152503 
^/  _  ^  _  —  11'  40".43  sm  2  f  -f-  1".19  sin  4  9 

log  0  —  9.9l»92G45  +  0.0007374  cos  2  y?  —  0.0000019  cos  4  f 
Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 
(  1  )  An  altitude  of  Polaris  ecpial  to  45^. 
(2)  A  d«iclination  of  Polaris  equal  to  +  88^  45^. 

¥ 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  manner: — 
The  efihemeriM  of  the  Sun  was  computed  by  Mrs.  E.  Davis;  the  Moon's  longitude,  latitude,  semi- 
diameter  and  horizontal  parallax,  by  Professor  Kritb;  the  right  ascension  and  declination,  by  Professor 
Vam  Vleck;  the  culminations,  by  Dr.  J.  Moaaison ;  the  lunar  distances,  by  Mr.  Bradpoed;  Mercury 
and  Venus,  by  Mr.  E.  P.  Adstipt;  Mars,  Jupiter,  Saturn,  Uninus,  and  Neptmie,  by  Mr.  Roberdeau 
BtcHiivArc;  Jupiter's  satellites,  by  Profehsor  H.  D.  Toon;  the  satellites  of  Saturn,  Uranus,  and  Neptune, 
by  Dr.  Morrison.  The  mean  and  apparent  places  of  the  fixed  stars  were  pre|»ared  by  Mr.  Meier 
and  Mr.  IIkdrick;  tlie  general  ccmstants  for  their  re<luction,  by  Mr.  Bitchamaiv;  the  occultations,  by  Bfr. 
AuHAOEif;  and  the  eclipses  were  computed  and  the  charts  projected  by  Mr.  Buchajiaji; 
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CORRECTION  REQUIRED,  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S 
MOnON,  IN  FINDING  THE  GREENWICH  TDIE  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 


iBUrvftL 


h  ■ 
0  0 
0  10 
0  90 

0  30 

0  40 
050 

1  0 
1  10 
1  90 
1  30 


h  m 
0  0 
0  10 
0  90 

0  30 
0  40 

0  50 

1  0 
1  10 
1  90 
I  30 


h  m 
0  0 
0  10 
090 

0  30 

0  40 
050 

1  0 

il  10 

ll  90 

1  30 


h  ■ 
3    0 

9  50 

9  40 

9  30 
9  90 
9  10 

9  0 
1  50 
1  40 
1  30 


DlPTBlBNCB  OP  THB   PSOPOSTIONAL   LOOABITHMS  IN  THB   EPHBMBBIt. 
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TABLB  [I.— SIDEBBAL  INTO  MEAN  80LAB  TIME. 


1 

TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

side- 
1    reftl. 

1 

Qh. 

lb. 

2^ 

gh. 

411. 

b"^ 

&- 

nh. 

^  Ft 

m 

m 

• 

m      • 

m      • 

m      • 

m      • 

m      • 

m      • 

m      « 

• 

• 

0 

0 

0.000 

0    9.830 

0  19.659 

0  29.489 

0  39.318 

0  49.148 

0  58.977 

1    8.807 

0 

0.000 

1 

0 

0.164 

0    9.993 

0  19.823 

0  29.653 

0  39.482 

0  49.312 

0  59.141 

1    8.971 

1 

0.UO3 

2 

0 

o.:«8 

0  10.157 

0  19.987 

0  29.816 

0  39.646 

0  49.475 

0  59.305 

1    9.135 

2 

0.005 

3 

0 

0.491 

0  10.321 

0  20.151 

0  29.980 

0  39.810 

0  49.639 

0  59.469 

1    9.298 

3 

O.OOR 

4 

0 

0.655 

0  10.485 

0  20.314 

0  30.144 

0  39.974 

0  49.803 

0  59.6;t3 

1    9.462 

4 

0.011 

5 

0 

0.819 

0  10.((49 

0  20.478 

0  30.308 

0  40.137 

0  49.967 

0  59.796 

1    9.626 

5 

o.ou 

6 

0 

0.983 

0  10.813 

0  20.642 

0  30.472 

0  40.301 

0  50.131 

0  59.960 

1    9.790 

6 

0.016 

7 

0 

1.147 

0  10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

1    0.124 

1    9.954 

7 

0.019 

8 

0 

1.311 

0  11.140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

1    0.288 

1  10.118 

8 

0.022 

9 

0 

1.474 

0  ii.:m 

0  21.134 

0  30.963 

0  40.793 

0  50.622 

1    0.452 

1  10.281 

9 

0.025 

10 

0 

1.638 

0  11.468 

0  21.297 

0  31.127 

0  40.956 

0  50.786 

1     0.616 

1  10.445 

10 

0.027 

11 

0 

1.802 

0  11.6:12 

0  21.461 

0  31.291 

0  41.120 

0  50.950 

1    0.779 

1  10.609 

11 

0.030 

12 

0 

1.966 

0  11.795 

0  21.625 

0  31.455 

0  41.284 

0  51.114 

1    0.943 

1  10.773 

12 

0.U33 

13 

0 

2.130 

0  11.959 

0  21.789 

0  31.618 

0  41.448 

0  51.278 

1     1.107 

1  10.937 

13 

0.035 

14 

0 

2.294 

0  12.123 

0  21.953 

0  31.782 

0  41.612 

0  51.441 

1     1.271 

1  ILIOO 

14 

0.038 

15 

0 

2.457 

0  12.287 

0  22.117 

0  31.946 

0  41.776 

0  51.605 

1     1.435 

1  11.264 

15 

0.041 

16 

0 

2.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1     1.599 

1  11.42rt 

16 

0.044 

17 

0 

2.785 

0  12.615 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

1     1.762 

1  11.592 

17 

0.046 

18 

0 

2.949 

0  12.778 

0  22.608 

0  32.438 

0  42.267 

0  52,097 

1     1.926 

1  11.756 

18 

0.049 

19 

0 

3.113 

0  12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

1    2.090 

1  11.920 

19 

0.053 

20 

0 

3.277 

0  13.106 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

1    2.254 

1  12.083 

20 

0.055 

21 

0 

3.440 

0  13.270 

0  23.099 

0  32.929 

0  42.7,59 

0  52.588 

1    2.418 

1  12.247 

21 

0.057 

22 

0 

3.604 

0  13.434 

0  23.263 

0  3:i093 

0  42.922 

0  52.752 

1    2.582 

1   12.411 

22 

0.060 

23 

0 

3.768 

0  13..^>98 

0  23.427 

0  33.257 

0  43.086 

0  52.916 

1    2.745 

1  12.575 

23 

0.063 

24 

0 

3.932 

0  13.7G1 

0  23.591 

0  33.420 

0  43.250 

0  53.080 

1    2.909 

1  12.739 

24 

0.066 

25 

0 

4.096 

0  13.925 

0  23.7.55 

0  33.584 

0  43.414 

0  5.3.243 

1    3.073 

1  12.903 

25 

0.068 

26 

0 

4.259 

0  14.089 

0  23.919 

0  3:i748 

0  43.578 

0  53.407 

1    3.2:i7 

1  13.066 

26 

0.071 

27 

0 

4.423 

0  14.253 

0  24.082 

0  33.912 

0  43.742 

0  53.571 

1    3.401 

1  13.230 

27 

0.074 

28 

0 

4.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

0  53.735 

1    3.564 

1  13.394 

28 

0.076     1 

29 

0 

4.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

1    3.728 

1  13.558 

29 

0,079 

30 

0 

4.915 

0  14.744 

0  24.574 

0  34.403 

0  44.233 

0  54.063 

1    3.892 

1  13.722 

30 

0.082 

31 

0 

6.079 

0  14.908 

0  24.738 

0  34.567 

0  44.397 

0  54.226 

1    4.056 

1  13.886 

31 

0.0(© 

32 

0 

5.242 

0  15.072 

0  24.902 

0  34.r31 

0  44.561 

0  54.390 

1    4.220 

1  14.049 

32 

0.087 

33 

0 

5.406 

0  15.236 

0  25.065 

0  34.^95 

0  44.724 

0  54.554 

1    4.384 

1  14.213 

33 

0.090 

'34 

0 

5.570 

0  15.400 

0  25.229 

0  35.059 

0  44.888 

0  54.718 

1    4.547 

I  14.377 

34 

0.093 

35 

0 

5.734 

0  15.563 

0  25.393 

0  3.5.223 

0  45.052 

0  54.882 

1    4.711 

1  14.541 

35 

0.096 

36 

0 

5.898 

0  15.727 

0  25.557 

0  35.386 

0  45.216 

0  55.046 

1    4.875 

1  14.705 

36 

0.098 

:<7 

0 

6.062 

0  15.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

1    5.039 

1  14.868 

37 

0.101 

38 

0 

6.225 

0  16.055 

0  25.885 

0  35.714 

0  45.544 

0  55.373 

1    5.2U3 

1  15.032 

38 

0.104 

39 

0 

6.389 

0  16.219 

0  26.048 

0  a5.878 

0  45.707 

0  55.537 

• 

1    5.367 

1  15.196 

39 

0.106 

40 

0 

6.553 

0  16.383 

0  26.212 

0  36.042 

0  45.H71 

0  55.701 

1    5.530 

1  15.360 

40 

0.109 

41 

0 

6.717 

0  16.546 

0  26.376 

0  36.206 

0  46.035 

0  55.865 

1    5.694 

1  15.524 

41 

0.112 

42 

0 

6.881 

0  16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

1    5.858 

1  15.688 

42 

0.115 

43 

0 

7.045 

0  16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

1    6.022 

1  15.851 

43 

0.117 

44 

0 

7.208 

0  17.0.38 

0  26.867 

0  36.697 

0  46.527 

0  56.356 

1    6.166 

1  16.015 

44 

0.120 

45 

0 

7.372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

1    6.350 

1  16.179 

45 

0.123 

46 

0 

7.5:i6 

0  17.:<66 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

1    6,513 

1  16.343 

46 

0.rJ6 

47 

0 

7.7(H) 

0  17.529 

0  27.:i5i» 

0  37.188 

0  47.018 

0  56.848 

1    6.677 

1  16.507 

47 

0.128 

48 

0 

7.8<vl 

0  17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1    6.841 

1  16.671 

48 

0.131 

49 

0 

b.027 

0  17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

I    7.005 

1  16.834 

49 

0.134 

50 

0 

8.191 

0  18.021 

0  27.^50 

0  37.680 

0  47.510 

0  57.339 

1    7.169 

1  16.998 

50 

0.137 

'     51 

0 

8.355 

0  18.185 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

1    7.332 

1  17.1® 

51 

0.139 

i   ^2 

0 

8.519 

0  18.:M9 

0  28.178 

0  38.008 

0  47.837 

0  57.667 

1    7.496 

1  17.326 

52 

ai42 

53 

0 

8.683 

0  18.512 

0  28.:M2 

0  38.171 

0  48.001 

0  57.831 

1    7.660 

1  17.490 

53 

0.145 

54 

1 

0 

8.847 

0  18.676 

0  28.506 

0  38.:05 

0  48.165 

0  57.994 

1    7.884 

1  17.654 

54 

0.147 

55 

0 

9.010 

0  18.840 

0  28.670 

0  38.499 

0  48.329 

0  58.158 

1    7.988 

1  17.817 

55 

0.150 

56 

0 

9.174 

0  19.004 

0  2H.8:tt 

0  38.663 

0  48.492 

0  58.322 

1    ai52 

1  17.981 

56 

a  153 

57 

0 

9.3:« 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58.486 

1    a315 

I  18.145 

57 

ai56 

58 

0 

9.502 

0  19..331 

0  29.161 

0  38.991 

0  48.820 

0  58.650 

1    8.479 

1  18.309 

58 

O.loH 

.     59 

0 

9.666 

0  19.495 

0  29.325 

0  39.  IM 

3»- 

'  0  48.984 

0  58.814 

1    8.643 

1  18,473 

59 

0.161 
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TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

; 

8*^ 

9^ 

10^ 

IV^ 

12»^ 

13^ 

W^ 

15^ 

For 

1 

m 

m      • 

m     • 

m     • 

B        • 

m 

• 

m     • 

m     • 

m     • 

• 

• 

0 

1  18.636 

1  28.466 

1  38.296 

1  4ai25 

1  57.966 

2    7.784 

2  17.614 

2  27.443 

0 

0.000 

1 

1  18.800 

1  28.630 

1  3a450 

1  4a289 

1  58.119 

2    7.948 

2  17.778 

2  27.607 

1 

0.003 

9 

1  18.964 

1  28.^ 

1  38.023 

1  4a453 

1  5a282 

2  aii2 

2  17.941 

2  27.771 

2 

0.005     ' 

3 

1  19.128 

1  28.958 

1  38.787 

1  4a617 

1  58.446 

2    a276 

2  iai05 

2  27.935 

3 

0.008 

4 

1  19.292 

1  29.121 

1  38.951 

1  48.780 

1  58.610 

2    a440 

2  1^269 

2  2a099 

4 

0.011 

5 

1  19.456 

1  29.285 

1  39.115 

1  4a944 

1  68.774 

2    &603 

2  18.433 

2  28.263 

5 

0.014 

6 

1  19.619 

1  29.449 

1  39.279 

1  49.108 

1  58.938 

2    a767 

2  18.597 

2  28.426 

6 

0.016 

7 

1  19.783 

1  29.613 

1  39.442 

1  49.272 

1  59.101 

2    8.931 

2  18.761 

2  28.590 

7 

0.019 

8 

1  19.947 

1  29.777 

1  39.606 

1  49.436 

159.265 

2    9.095 

2  ia924 

2  28.754 

8 

0.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

I  59.429 

2    9.259 

2  19.088 

2  28.918 

9 

0.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

1  59.503 

2    9.423 

2  19.252 

9  29.082 

10 

0.027 

11 

1  20.439 

1  30.268 

1  40.098 

1  49.927 

1  59.757 

2    9.586 

2  19.416 

2  29.245 

11 

0.030 

19 

1  20.602 

1  30.432 

1  40.261 

1  50.091 

1  69.921 

2    9.750 

2  19.580 

2  29.409 

12 

0.033 

13 

I  20.766 

1  30.596 

1  40.425 

1  50.256 

2 

0.084 

2    9.914 

2  19.744 

2  29.573 

13 

0.035 

14 

1  20.930 

1  30.760 

1  40.589 

1  50.419 

2 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.038 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2 

0.412 

2  10.242 

2  20.071 

2  29.901 

15 

0.041 

16 

1  21.258 

1  31.087 

1  40.917 

1  50.746 

2 

0.576 

2  10.405 

2  20.235 

2  30.065 

16 

0.044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

0.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

18 

0.049 

19 

1  21.749 

1  31.579 

1  41.406 

1  51.238 

2 

1.067 

2  10.897 

2  20.r/7 

2  30.556 

19 

0.052 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2 

1.231 

2  11.061 

2  20.890 

9  30.720 

20 

0.0^ 

31 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2 

1.395 

2  11.225 

2  21.054 

9  30.8H4 

21 

0.057 

22 

1  22.241 

1  32.070 

1  41.900 

1  51.729 

2 

1.559 

2  11.388 

2  21.218 

2  31.048 

22 

0.060 

23 

1  22.404 

1  32.234 

1  42.064 

1  51.893 

2 

1.723 

2  11.552 

2  21.:<H2 

2  31.211 

23 

0.063 

24 

1  22.568 

1  .')2.398 

1  42.227 

1  52,057 

2 

1.887 

2  11.716 

2  21.546 

2  31.375 

24 

0.066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2 

2.050 

2  11.880 

9  21.709 

9  31.539 

25 

0.0^ 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.385 

2 

2.214 

2  12.044 

2  21.873 

9  31.703 

26 

0.071 

27 

1  23.060 

1  32.889 

1  42.719 

1  52.548 

2 

2.378 

2  12.208 

2  22.037 

9  31.867 

27 

0.074 

28 

1  23.224 

1  33.053 

1  42.883 

1  52.712 

2 

2.542 

2  12.371 

2  22.201 

9  32.031 

28 

0.076 

29 

1  23.387 

1  33.217 

1  43.047 

1  52.876 

2 

2.706 

2  12.5;{5 

2  22.365 

9  32.194 

29 

0.079 

30 

1  23.551 

1  33.381 

1  43.210 

1  53.040 

2 

2.869 

2  12.099 

2  22.529 

2  32.358 

30 

0.082 

31 

1  23.715 

1  33.545 

1  43.374 

1  53.204 

2 

3.033 

2  12.863 

9  22.692 

9  32.522 

31 

0.0rt5 

32 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2 

3.197 

2  13.027 

2  22.856 

2  32.686 

32 

0.087 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2 

3.361 

2  13.191 

2  23.020 

2  32.H50 

33 

0.090 

34 

1  24.207 

1  34.036 

1  43.866 

1  53.695 

2 

3.685 

2  13.354 

2  23.1t)4 

2  33.013 

34 

0.093 

35 

1  24.370 

1  34.200 

1  44.029 

1  53.859 

2 

3.689 

2  13.518 

2  93.348 

2  33.177 

35 

0.096 

36 

1  24.534 

1  34.364 

1  44.193 

1  54.023 

2 

3.852 

2  13.682 

2  23.512 

2  33.341 

36 

0.09H 

37 

1  24.(%)8 

1  34.528 

1  44.357 

1  54.187 

2 

4.016 

2  ia846 

2  23.675 

2  33.505 

37 

O.lOl 

38 

1  24.»62 

1  34.691 

1  44.521 

1  54.351 

2 

4.180 

2  14.010 

2  23.8:<9 

2  33.669 

3W 

0.104     ' 

39 

1  25.026 

1  34.855 

1  44.685 

1  54.514 

2 

4.344     2  14.173 

2  24.003 

2  33.833 

39 

0.106     , 

40 

1  25.190 

1  35.019 

1  44.849 

1  54.678 

2 

4.508 

2  14.337 

2  24.167 

9  3:1.996 

40 

0.109 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.842 

2 

4.672 

2  14.501 

2  24.331 

9  34.160 

41 

0.112 

42 

1  25.517 

1  35.347 

1  45.176 

1  55.006 

2 

4.835 

2  14.665 

2  24.495 

2  34.324 

42 

0.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2 

4.999 

2  14.829 

2  24.658 

2  34.4^^ 

43 

0.117     , 

44 

1  25.845 

1  35.674 

1  45.504 

1  55.333 

2 

5.163 

2  14.9i^ 

2  24.822 

2  34.652 

44 

0.120 

45 

1  26.009 

1  35.8;w 

1  45.668 

1  55.497 

2 

5.327 

2  15.156 

9  24.966 

2  34.816 

45 

0.123 

46 

1  26.172 

1  36.002 

1  45.832 

1  55.661 

2 

5.491 

2  15.320 

2  25.150 

2  34.979 

46  !  0.126 

47 

1  26.336 

1  36.166 

1  45.995 

1  55.825 

2 

5.655 

2  15.484 

2  25.314 

2  35.143 

47     0.128     ' 

48 

1  26.500 

1  36.330 

1  46.159 

1  55.9H9 

2 

5.818 

2  15.948 

2  25.477 

2  35.307 

48     0.131 

49 

1  26.664 

1  36.493 

1  46.323 

1  56.153 

2 

5.982 

2  1.'>.812 

2  25.641 

2  35.471 

49     0.134 

50 

1  26.828 

1  36.657 

1  46.487 

1  56.316 

2 

6.146 

2  15.976 

2  25.H05 

2  35.635 

50    0.1  :r7 

51 

1  26.992 

1  36.821 

1  46.651 

1  56.480 

2 

6.310 

2  16.139 

2  25.969 

2  35.798 

51 

0.139 

m 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2 

6.474 

2  16.303 

2  26.133 

2  35.962 

52 

0.142 

53 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53  !  0.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2 

6.801 

2  16.631 

2  26.460  ■  2  36.290 

54     0.147 

55 

1  ir7.647 

1  37.476 

1  47.306 

1  57.136 

2 

6.965 

2  16.796 

9  26.624 

2  36.454 

^     0.150     1 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299 

2 

7.129 

2  16.969 

2  96.7UH 

2  36.618 

56     O.IM     1 

57 

1  27.975 

I  37.H04 

1  47.634 

1  57.463 

2 

7.293 

2  17.122 

2  26.952 

2  36.781 

57 

0.1S6 

58 

1  28.138 

1  37.968     1  47.797 

1  57.627 

2 

7.457 

2  17.2>« 

2  27.116 

2  36.945 

58 

0.  l.SH      " 

50 

1  28.302 

1  38.132 

1  47.961 

1  57.791 

2 

7.620 

2  17.450 

2  27.280 

2  37.U*9 

59^ 

qj6i_ 

gh. 

10»^ 

11^ 

12*^           IS**" 

14^ 

15^ 

8 

Per 

•COttd*. 

£PH  95 
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TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTEACTED  l^OM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
ivaL 


0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


16^ 


m 


s 


2  37.273 
2  37.437 
37.601 
37.764 
37.928 


2 
2 
2 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


38.092 
38.256 
38.420 
38.584 
38.747 

38.911 
39.075 
39.239 
39.403 
39.566 


17 


h. 


2  39.730 
2  39.894 
2  40.058 
2  40.222 
2  40.386 


2 
2 
2 
2 
2 


40.549 
40.713 
40.877 
41.041 
41.205 


2  41.369 
2  41.532 
2  41.696 
2  41.860 
2  42.024 


Side- 
real. 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


42.188 
42.:J52 
42.515 
42.679 
42.843 

43.007 
43.171 
43.334 
43.498 
43.662 

43.H26 
43.990 
44.154 
44.317 
44.481 

44.645 
44.809 
44.973 
45.137 
45.300 

45.464 
45.628 
45.792 
45.956 
46.120 

46.283 
46.447 
46.611 
46.775 
46.939 


m 
2 
2 
2 
2 
2 


47.102 
47.266 
47.430 
47.594 
47.758 


2  47.922 
2  48.085 
2  48.249 
2  48.413 
2  48.577 

2  48.741 
2  48.905 
2  49.068 
2  49.232 
2  49.396 

2  49.560 
2  49.724 
2  49.888 
2  50.051 
2  50.215 


2 
2 
2 
2 
2 


50.379 
50.543 
50.707 
50.870 
51.034 


2  51.198 
2  51.362 
2  51.526 
2  51.690 
2  51.853 


2 
2 
2 
2 
2 


52.017 
52.181 
52.345 
52.509 
52.673 


16 


h. 


2  52.836 
2  53.000 
2  53.164 
2  53.328 
2  53.492 


2 
2 
2 
2 


53.656 
53.819 
53.983 
54.147 


2  54.311 


2 
2 
2 
2 
2 


54.475 
54.038 
54.802 
54.966 
55.130 


2  55.294 
2  55.458 
2  55.621 
2  55.785 
2  55.949 


2 
2 
2 
2 
2 


56.113 
56.277 
56.441 

56.604 
56.768 


17^ 


18' 


m  • 
2  56.932 
2  57.096 
2  57.260 
2  57.424 
2  57.587 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


57.751 
57.915 
58.079 
58.243 
58.406 

58.570 
58.734 
58.898 
59.062 
59.226 


2  59.389 
2  59.553 
2  59.717 

2  59.881 

3  0.045 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


0.209 
0.372 
0.536 
0.700 
0.864 

1.028 
1.192 
1.355 
1.519 
1.683 

1.847 
2.011 
2.174 
2.3.38 
2.502 

2.666 
2.830 
2.994 
3.157 
3.321 

3.485 
3.649 
3.813 
3.977 
4.140 

4.304 
4.468 
4.632 
4.796 
4.960 

5.123 
5.287 
5.451 
5.615 
5.779 

5.942 
6.106 
6.270 
6.434 
6.598 


18^ 


19*^ 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


6.762 
6.925 
7.089 
7.253 
7.417 

7.581 
7.745 

7.908 
8.072 
8.236 

8.400 
8.564 
8.728 
8.891 
9.055 

9.219 
9.383 
9.547 
9.710 
9.874 


3  10.038 
3  10.202 
3  10.366 
3  10..530 
3  10.693 


3 
3 


10.857 
11.021 
3  11.185 
3  11.349 
3  11.513 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


11.676 
11.840 
12.004 
12.168 
12.332 

12.496 
12.659 
12.823 
12.987 
13.151 

13.315 
13.478 
13.642 
13.806 
13.970 

14.134 
14.298 
14.461 
14.625 
14.789 


3  14.953 
3  15.117 
3  15.281 
3  15.444 
3  15.608 


3 
3 
3 
3 
3 


15.772 
15.936 
16.100 
16.264 
16.427 


19' 


20 


b. 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


16.591 
16.755 
16.919 
17.083 
17.246 

17.410 
17.574 
17.738 
17.902 
18.066 


3  18.229 
3  18.393 
3  18.557 
3  18.721 
3  18.885 


3 
3 
3 
3 
3 


19.049 
19.212 
19.376 
19.540 
19.704 


3  19.868 
3  20.032 
3  20.195 
3  20.359 
3  20.523 

3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


21.506 
21.670 
21.834 
21.997 
22.161 

22.325 
22.489 
22.653 
22.817 
22.960 


3  23.144 
3  23.308 
3  23.472 
3  23.636 
3  23.800 


3 
3 
3 
3 
3 


23.963 
24.127 
24.291 
24.455 
24.619 


3  24.782 
3  24.946 
3  25.110 
3  25.274 
3  25.438 

3  25.602 
3  25.765 
3  25.929 
3  26.093 
3  26.257 


20' 


21^ 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


26.421 
26.585 
26.748 
26.912 
27.076 

27.240 
27.404 
27.568 
27.731 
27.895 


3  28.059 
3  28.223 
3  28.387 
3  28.rK50 
3  28.714 

3  28.878 
3  29.042 
3  29.206 
3  29.370 
3  29.533 

3  29.697 
3  29.861 
3  30.025 
3  30.189 
3  30.353 

3  30.516 
3  30.680 
3  30.844 
3  31.008 
3  31.172 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


31.336 
31.499 
31.663 
31.827 
31.991 

32.155 
32.318 
32.482 
32.646 
32.810 


3  32.974 
3  33.1.38 
3  33.301 
3  3:).465 
3  33.629 


3 
3 
3 
3 
3 


33.793 
33.957 
34.121 
34.284 
34.448 


3  34.612 
3  34.776 
3  34.940 
3  35.104 
3  35.267 


3 
3 
3 
3 
3 


35.431 
35.595 
35.759 
:i5.923 
36.086 


2P- 


22' 


m 
3 
3 
3 
3 
3 


36.250 
36.414 
36.578 
36.742 
36.906 


3  37.069 
3  37.233 
3  37.397 
3  37.561 
3  37.725 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


37.889 
38.052 
38.216 
38.380 
38.544 

38.708 
38.871 
39.035 
39.199 
39.363 


3  39.527 
3  39.691 
3  39.854 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.H37 
3  41.001 

3  41.165 
3  41.329 
3  41.493 
3  41.657 
3  41.820 

3  41.984 
3  42.148 
3  42.312 
3  42.476 
3  42.639 


3 
3 
3 
3 
3 


42.803 
42.967 
43.131 
43.295 
43.459 


3  43.622 
3  43.786 
3  43.950 
3  44.114 
3  44.278 


3 
3 
3 
3 
3 


44.442 
44.605 
44.769 
44.933 
45.097 


3  45.261 
3  45.425 
3  45.588 
3  45.752 
3  45.916 


22'»- 


23 


b. 


For 
Seeooda. 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


46.080 
46.244 
46.407 
46.571 
46.735 

46.899 
47.063 
47.227 
47.390 
47.554 

47.718 

47.8fti 
48.046 
48.210 
48.3r3 

48.537 
48.701 
48.865 
49.029 
49.193 


3  49.356 
3  49..S20 
3  49.684 
3  49.848 
3  50.012 

3  50.175 
3  50.339 
3  50.503 
3  60.667 
3  50.831 

3  50.995 
3  51.158 
3  51.322 
3  51.486 
3 


3 
3 
3 
3 
3 


51.650 

51.814 
51.978 
52.141 
52.305 
52.469 


3  52.633 
3  52.797 
3  52.961 
3  53.124 
3  53.28H 

3  53.452 
3  53.616 
3  53.780 
3  53.943 
3  64.107 

3  54.271 
3  54.435 
3  54.599 
3  54.763 
3  54.926 

3  55.090 
3  55.254 
3  55.418 
3  55.582 
3  55.746 


a 
0 

1 

2 
3 
4 

5 
6 
7 
6 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


0.000 
0.003 
0.005 
0.00H 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.065 
0.067 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.1^ 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.161 


23*^ 


Fw 
Seconds. 


£PH  95 


TABLE  UL— MEAN  80LAB  INTO  8IDEBEAL  TIICE. 
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TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mmb 

Htflar. 

M 

m 

0^ 

• 

I"- 

2h. 

3^ 

4^ 

5^ 

6^ 

7h. 

Si 

For 

lOODd*. 

■ 

m      • 

m      • 

m      • 

m      • 

m      • 

m      • 

m      H 

a 

0 

0 

0.000 

0    9.856 

0  19.713 

0  29.560 

0  30.426 

0  49.282 

0  50.139 

1     8.996 

0 

0,000 

1 

0 

0.164 

0  10.021 

0  19.877 

0  29.r34 

0  39.590 

0  49.447 

0  .59.303 

i     9.HiO 

1 

O.OIW 

2 

0 

o.:fcW 

0  10.186 

0  20.041 

0  29.898 

0  39.7.54 

0  49.611 

0  69.467 

1     9.,W4 

2 

0,(M*5 

3 

0 

0.493 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  .59.6:12 

1      9.4HH 

3 

O.INIH 

4 

0 

0.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  69.796 

1     9.662 

4 

0.01 1 

5 

0 

0.H21 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  69.960 

1     9.H17 

6 

o.ou 

6 

0 

0.986 

0  10.842 

0  20.(i99 

0  30.555 

0  40.412 

0  50.268 

1    0.124 

1     9.9HI 

6 

0.016 

7 

0 

1.150 

0  11.006 

0  20.8l>3 

0  30.719 

0  40.576 

0  50.432 

1    0.289 

1  10.145 

7 

0.019 

8 

0 

1.314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  50.507 

1    0.463 

1  10.310 

H 

0.<I22 

9 

0 

1.478 

0  11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

I    0.617 

1  10.474 

9 

0.026 

10 

0 

1.643 

0  11.499 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

I    0.782 

1  10.638 

10 

0.027 

11 

0 

1.8(17 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  61.089 

1    0.946 

1  lo.wnj 

U 

0.<r3U     , 

12 

0 

1.971 

0  11.828 

0  21.684 

0  31.541 

0  41.:*97 

0  61.264 

1     1.110 

1  10.9t;7 

12 

o.o:t3 

13 

0 

2.i:w 

0  11.992 

0  21.849 

0  31.706 

0  41..'i61 

0  51.418 

1     1.274 

1  ii.iai 

13 

(KiTM't 

14 

0 

2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.682 

1     1.439 

1  11.296 

14 

0.03H 

15 

0 

2.464 

0  12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

1     1.603 

1  11.4,59 

15 

0.041 

16 

0 

2.628 

0  12.485 

0  22.341 

0  32.198 

0  42.064 

0  61.911 

I     1.767 

1  1I.(^^4 

16 

0.044 

17 

0 

2.793 

0  12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

1     1.932 

1    11.7HM 

17 

0.047 

IH 

0 

2.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  .52.239 

1    2.096 

1  11.952 

H 

0.049 

19 

0 

3.121 

0  12.978 

0  22.834 

0  32.691 

0  42.647 

0  52.404 

1    2.260 

1  12.117 

19 

0.<»52 

20 

0 

3.285 

0  13.142 

0  22.998 

0  32.855 

0  42.711 

0  52..568 

1    2.424 

1  12.2^^1 

20 

0.056 

21 

0 

3.450 

0  13.306 

0  23.1(S3 

0  33.019 

0  42.876 

0  52.732 

1    2..5H9 

1  12.446 

21 

0.(K57 

22 

0 

3.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  62.896 

1     2.753 

1  12.W»9 

22 

0.0«M» 

23 

0 

3.778 

0  13.6:15 

0  23.491 

0  33.348 

0  43.204 

0  53.061 

1    2.917 

1  12.n4 

2:j 

0.06:1 

24 

0 

3.943 

0  13.799 

0  23.656 

0  33.512 

0  43.368 

0  53.2^5 

1    3.081 

1  12.9:18 

24 

0.066 

25 

0 

4.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53.380 

1    3.246 

1  13.102 

26 

o.<r»H 

26 

0 

4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

1    3.410 

1  13.266 

2li 

0.071 

27 

0 

4.4:© 

0  14.292 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

1    3.674 

1  13.431 

27 

0.074 

28 

0 

4.600 

0  14.456 

0  24.313 

0  34.160 

0  44.026 

0  53.8^ 

1    3.739 

1  13.605 

»* 

0.077 

29 

0 

4.764 

0  14.620 

0  24.477 

0  34.333 

0  44.190 

0  54.046 

1    3.903 

1  13.759 

29 

0.079 

30 

0 

4.928 

0  14.785 

0  24.641 

0  34.498 

0  44.354 

0  54.211 

1    4.067 

1  13.924 

30 

0.0H2 

31 

0 

5.093 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

1    4.231 

1  14.088 

31 

0.<W5 

32 

0 

5.257 

0  15.113 

0  24.970 

0  34.826 

0  44.683 

0  64.639 

1    4.396 

1  14.262 

32 

0.iir->i 

33 

0 

5.421 

0  1.5.278 

0  25.134 

0  34.990 

0  44.847 

0  64.703 

1    4.660 

1  14.416 

:t3 

O.OW) 

34 

0 

5.586 

0  15.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

1    4.724 

1  14.681 

34 

0.093 

35 

0 

5.750 

0  15.606 

0  25.463 

0  35.319 

0  45.176 

0  55.032 

1    4.888 

I  14.746 

36 

0.096 

36 

0 

5.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55.196 

1    5.063 

1  14.909 

:«6 

0.099 

37 

0 

6.078 

0  15.935 

0  25.791 

0  35.648 

0  45.504 

0  55.361 

1    5.217 

1  15.073 

37 

0.101 

38 

0 

6.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.525 

1    5.381 

1  16.238 

3H 

0.104 

30 

0 

6.407 

0  16.263 

0  26.120 

U  35.976 

0  45.833 

0  55.689 

1    5.546 

1  15.402 

39 

0.107 

40 

0 

6.571 

0  16.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

1    5.710 

1  16.666 

40 

0.110 

41 

0 

6.735 

0  16.502 

0  26.448 

0  36.305 

0  46.161 

0  56.018 

1    5.874 

1  16.731 

41 

0.112 

42 

0 

6.900 

0  16.756 

0  26.612 

0  36.469 

0  46.325 

0  56.182 

1    6.038 

1  16.«>5 

42 

0.115 

43 

0 

7.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

1    6.203 

1  16.050 

43 

0.118 

44 

0 

7.228 

0  17.085 

0  26.941 

0  36.798 

0  46.654 

0  56.510 

1    6.367 

1   ia223 

44 

0.120 

45 

0 

7.392 

0  17.249 

0  27.105 

0  36.969 

0  46.818 

0  56.675 

1    6.631 

1  16.388 

45 

0.123 

46 

0 

7.557 

0  17.413 

0  27,270 

0  37.126 

0  46.983 

0  56.830 

1    6.606 

1  16.662 

46 

0.126 

47 

0 

7.t21 

0  17.577 

0  27.434 

0  37.290 

0  47.147 

0  57.003 

1    6.860 

1  16.716 

47 

0.129 

48 

0 

7.886 

0  17.742 

0  27.598 

0  37.455 

0  47.311 

0  57.168 

1    7.024 

1  16.8><l 

4>* 

0.131 

49 

0 

8.049 

0  17.906 

0  27.762 

0  37.619 

0  47.475 

0  57.332 

1    7.188 

1  17.046 

49 

0.134 

50 

0 

8.214 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.406 

1    7.363 

I  17.2flS» 

5«> 

0.1.17 

51 

0 

8.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

I    7.517 

1  17.:i73 

51 

0.140 

52 

0 

8.542 

0  18.399 

0  28.255 

0  38.112 

0  47.968 

0  57.825 

1    7.681 

1  17..5:jh 

,52 

0.142 

53 

0 

8.707 

0  18.56:1 

0  28.420 

0  38.276 

0  48.132 

0  57.989 

1    7.84.5 

1  17.702 

6:« 

0.146 

54 

0 

8.871 

0  18.727 

0  28.584 

0  38.440 

0  4a297 

0  58.153 

1    8,010 

1  17.8li6 

64 

0.14S     , 

55 

0 

9.035 

0  18.892 

0  28.748 

0  38.605 

0  4B.461 

0  58.317 

1  a  174 

1  18.030 

.V. 

0. 151 

56 

0 

9.199 

0  19.056 

0  28.912 

0  38.769 

0  48.626 

0  58.4Hi2 

I     8.338 

1  IH.I96 

.56 

0.153 

57 

0 

9.364 

0  19.220 

0  29.077 

0  38.933 

0  48.790 

0  68.646 

1     H.602 

1  lH.:CiO 

.57 

0.156 

58 

0 

9.528 

0  19.:)84 

0  29.241 

0  39.097 

0  48.964 

0  58.H10 

1     8.667 

1  1H..523 

5h 

O.l.-iO 

SO 

Mmb 

fM«r. 

0 

9.692 

0  %549 

0  29.405 

2^ 

0  39.262 

3^ 

0  49.118 

0  68.975 

6^ 

1     KKU 

1   \f*A>f* 

7^ 

59 
8< 
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6^ 

Kl 

PH  95 

34 

530 


TABLB  m.— M£AK  80LAB  OTTO  8IDBBBAL 


Ml    I 


TO  BE  ADDED  TO  A  MEAN  TIME  nTTERYAL. 


SoUr. 


0 
1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
:J7 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 

5;^ 

54 

55 
56 
57 
58 
59 


8^ 


m 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


18.852 
19.016 
19.180 
19.:i45 
19.509 

19.673 
19.837 
20.002 
20.166 
20.330 

20.495 
20.659 
20.823 
20.987 
21.152 

21.316 
21.480 
21.644 
21.809 
21.973 


1  22.137 


Mean 
Soltf. 


1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
I 
1 

1 
1 
I 
1 
1 

1 
1 
1 
1 
1 


22.302 
22.466 
22.630 
22.794 

22.959 
23.123 
23.287 
23.451 
23.616 

23.780 
23.944 
24.109 
24.273 
24.437 

24.601 
24.766 
24.930 
25.094 
25.259 

25.423 
25.587 
25751 
25.916 
26.080 

26.244 
26.408 
26  573 
26.r37 
26.901 

27.066 
27.2.30 
27.394 
27.558 
27.723 

27.887 
28.051 
28.215 
28.380 
28.544 


9^ 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

1 
I 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
I 
1 

1 
1 
1 
1 
1 


28.708 
28.873 
29.037 
29.201 
29.365 

29.530 
29.694 
29.858 
30.022 
30.187 

30..%1 
30.515 
30.680 
.'«).844 
31.008 

31.172 
31.337 
31.501 
31.665 
31.829 

31.994, 

32.158 

32.:{22 

32.487 

32.651 

32.815 
32.979 
33.144 
33.308 
33.472 

33.637 
33.801 
33.965 
34.129 
34.294 

3^458 
34.622 
:M.786 
34.951 
35.115 

35.279 
35.444 
35.608 
35.772 
35.936 

36.101 
36.265 
36.429 
36.593 
36.758 

36.922 
37.086 
37.251 
37.415 
37.579 


8 


b. 


1 
1 
1 
1 
1 


37.743 
37.908 
38.072 
38.236 
38.400 


10^ 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


38^565 
38.729 
4l8.c99 
39.056 
39.222 

39.386 
39.560 
39.715 
39.879 
40.043 

40.207 
40.372 
40.536 
40.700 
40.865 

41.029 
41.193 
41.357 
41.522 
41.686 

41.850 
42.015 
42.179 
42.:M3 
42.507 

42.672 
42.836 
43.000 
43.164 
43.329 

43.493 
43.657 
43.822 
43.986 
44.150 

44.314 
44.479 
44.643 

44.807 
44.971 

45.136 
45.300 
45.464 
45.629 
4.5.793 

45.957 
46.121 
46.286 
46.450 
46.614 

46.778 
46.943 
47.107 
47.271 
47.436 


1 
1 
1 
1 
1 


47.600 
47.764 
47.928 
48.093 
48.257 


11' 


1 
1 
1 
1 
1 


48.421 
48.585 
4&750 
48.914 
49.078 


1  49.243 
1  49.407 
1  49.571 
1  49.735 
1  49.900 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

1 
1 
1 
1 

1 
1 
1 
1 

1 

1 
1 
1 
1 
1 


50.064 
50.228 
50.303 
50.567 
50.721 

50.865 
51.060 
5LS14 
51.378 
51.542 

51.707 
51.871 
52.035 
52.200 
52.364 

52.528 
52.692 
52.857 
53.021 
53.185 

53.349 
53.514 
53.678 
53.842 
54.007 


1  54.171 
1  54.335 
1  54.499 
1  54.664 
1  54.828 


10^ 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


54.992 
55.156 
55.321 
55.485 
55.649 

55.814 
55.978 
56.142 
56.306 
56.471 

56.635 
56.799 
56.964 
57.128 
57.292 

57.466 
57.621 
57.785 
57.949 
58.113 


12^ 


1  56.278 
1  58.442 
1  58.606 
1  68.771 
1  58.935 


1 
1 
1 
1 
1 


50.099 
50.263 
50.428 
50.592 
59.756 


1  50.920 

2  0.085 
2  0.249 
2  0.413 
2  0.578 

2  0.742 

2  0.906 

2  1.070 

2  1.235 

2  1,399 


2 
2 
2 
2 
2 


1.56:) 
1.727 
1.892 
2.056 
2.220 


2  2.385 

2  2.549 

2  2.713 

2  2.877 

2  3.042 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


3.206 
3.370 
3.534 
3.699 
3.8^ 

4.027 
4.192 
4.356 
4.520 
4.684 

4.849 
5.013 
5.177 
5.342 
5.506 


2  5670 

2  5.834 

2  5.999 

2  6.163 

2  6.327 


2 
2 
2 
2 
2 


6.491 
6.656 
6.820 
6.984 
7.149 


11^ 


2  7.313 

2  7.477 

2  7.641 

2  7.806 

2  7.970 


13' 


2  8.134 

2  8.298 

2  a463 

2  8.627 

2  &791 

2  8.956 

2  9.120 

2  9.284 

2  9.448 

2  9.613 

2  9.777 
2  9.941 
2  10.105 
2  10.270 
2  10.434 

2  10.506 
2  10.76:) 
2  10.927 
2  11.091 
2  11.255 


2 
2 
2 
2 
2 


11.420 
11.584 
11.748 
11.912 

i2.on 


2  12.241 
2  12.405 
2  12.570 
2  12.734 
2  13.898 

2  13.062 
2  13.227 
2  13.391 
2  13.555 
2  13.720 

2  13.884 
2  14.048 
2  14.212 
2  14.377 
2  14.541 

2  14.705 
2  14.869 
2  15.034 
2  15.196 
2  15.362 


2 
2 
2 
2 


15.527 
15.691 
15.855 
16.019 


2  16.184 


2 
2 
2 
2 
2 


16.348 
16.512 
16.676 
16.841 
17.005 


12'»- 


2  17.169 
2  17.334 
2  17.498 
2  17.662 
2  17.8^ 


14^ 


2  17.991 
2  iai55 
2  18.319 
2  18.483 
2  18.648 

2  18.813 
2  ia976 
2  19.141 
2  19.305 
2  19.469 

2  19.633 
2  19.796 
2  19.962 
2  20.126 
2  20.290 

2  20.455 
2  20.619 
2  20.783 
2  20.948 
2  21.112 

2  21.276 
2  21.440 
2  21.605 
2  21.769 
2  21.933 

2  22.096 
2  22.262 
2  22.426 
2  22.590 
2  22.755 

2  22.919 
2  2:).063 
2  23.247 
2  23.412 
2  23.576 


2 
2 
2 
2 
2 


23.740 
23.905 
24.069 
24.233 
24.397 


13^^ 


2  24.562 
2  24.726 
2  24.890 
2  25.054 
2  25.219 

2  25.383 
2  25.547 
2  25.712 
2  25.876 
2  26.040 

2  26.204 
2  26.369 
2  26.533 
2  26.697 
2  26.861 


2 
2 
2 
2 
2 


27.026 
27.190 
27.354 
27.519 
27.683 


15' 


2  27.847 
2  28.011 
2  28.176 
2  28.340 
2  28.504 

2  26.668 
228.833 
2  2a997 
2  29.161 
2  29.S6 

2  29.490 
2  29.654 

2  29.818 
2  29.963 
2  30.147 

2  30.311 
2  30.476 
2  30.640 
2  30.804 
2  30.968 

2  3L133 
2  31JS7 
2  31.461 
2  31.625 
2  31.790 


2 
2 
2 
2 
2 


31.954 
32.118 
32.283 
32.447 
32.611 


14b. 


2  32.775 
2  32.940 
2  33.104 
2  33.268 
2  33.432 

2  33.597 
2  33.761 
2  33.9^ 
2  34.090 
2  34.254 

2  34.418 
2  34.582 
2  34.747 
2  34.911 
2  35.075 

2  35.239 
2  35.404 
2  35.568 
2  35.r32 
2  35.897 

2  36.061 
2  36.225 
2  36.389 
2  36.554 
2  36.718 

2  36.882 
2  37.047 
2  37.211 
2  37.375 
2  37.539 


15' 


0 
1 

2 
3 

4 

5 

6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 

26 
27 
26 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 

44 

« 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


0.000 
0.003 
•.005 
0.006 
0.011 

0.014 
0.016 
0.019 
0.022 
O.OSS 

0.027 
0.090 
0.00 
0.036 
0.036 

OUMl 
0.044 
0.047 
0.049 
0.062 

0.065 
0.057 
0.060 
0.U63 
0.066 

0.066 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.068 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.150 
0.162 
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>»  •»       ^^-^i^^m 

■I^V^Mi^           ^^^^^^     ^^ 

«/«/x 

TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mms 

Bokr. 

16*^ 

17^ 

18^ 

19^ 

20* 

21^ 

22"^ 

23*^ 

For 
Beooadiu 

n 

m     • 

B        • 

n 

• 

m     • 

n      • 

m      s 

■       • 

■       • 

• 

• 

0 

9  37.704 

9  47.560 

9  57.417 

3    7.973 

3  17.199 

3  96.986 

3  36.849 

3  46.699 

0 

0.000 

1 

9  37.868 

9  47.794 

9  57.581 

3    7.437 

3  17.994 

3  97.150 

3  37.007 

3  46.863 

1 

0.003 

2 

9  3a039 

9  47.889 

9  57.745 

3    7.609 

3  17.458 

3  97.315 

3  37.171 

3  47.097 

9 

0.005 

3 

9  3a  196 

9  48.053 

9  57.909 

3    7.766 

3  17.699 

3  97.479 

3  37.335 

3  47. 199 

3 

0.0U8 

4 

9  38.361 

9  48.917 

9  58.074 

3    7.930 

3  17.787 

3  97.643 

3  37.500 

3  47.366 

4 

0.011 

5 

9  38.595 

9  48.381 

9  58.938 

3    8.094 

3  17.951 

3  97.807 

3  37.664 

3  47.690 

5 

0.014 

6 

9  3a689 

9  4&546 

9  5a409 

3    8.959 

3  18.115 

3  97.979 

3  37.8» 

3  47.685 

6 

0.016 

7 

9  38.854 

9  48.710 

9  58.666 

3    8.493 

3  18.979 

3  98.136 

3  37.999 

3  47.849 

7 

0.019 

8 

9  39.018 

9  4a874 

9  58.731 

3    a587 

3  18.444 

3  98.300 

3  38.157 

3  48.013 

8 

0.099 

9 

9  39.189 

9  49.039 

9  58.895 

3    8.751 

3  ia608 

3  98.464 

3  38.391 

3  48.177 

9 

0.095 

10 

9  39.346 

9  49.903 

9  69.060 

3  aoio 

3  18.779 

3  98.699 

3  38.485 

3  4&349 

10 

0.097 

U 

9  :w.5ii 

9  49.367 

9  60.994 

3    9.080 

3ia937 

3  98.793 

3  38.649 

3  48.506 

11 

0.030 

19 

9  39.675 

9  49.531 

9  59.388 

3    9.944 

3  19.101 

3  98.957 

3  38.814 

3  4&670 

19 

0.033 

13 

9  39.839 

9  49.606 

9  50.569 

3    9.409 

3  19.965 

3  99.199 

3  38.978 

3  48.834 

13 

0.036 

14 

9  40.003 

9  49.860 

9  60.716 

3    9.573 

3  19.499 

3  99.986 

3  39.149 

3  48.999 

14 

0.038 

15 

9*40.168 

9  50.094 

9  69.881 

3    9.737 

3  19.504 

3  99.450 

3  39.307 

3  49.163 

15 

0.041 

16 

9  40.339 

9  50.188 

3 

0.045 

3    9.901 

3  19.758 

3  99.614 

3  39.471 

3  49.397 

16 

0.044 

17 

9  40.496 

9  50.353 

3 

0.909 

3  10.066 

3  19.999 

3  29.779 

3  39.635 

3  49.499 

17 

0.047 

18 

9  40.661 

9  50.517 

3 

0.373 

3  10.930 

3  90.086 

3  99.943 

3  39.799 

3  49.656 

18 

0.049 

19 

9  40.895 

9  50.681 

3 

0.538 

3  10.394 

3  90.951 

3  30.107 

3  39.964 

3  49.ti90 

19 

o.(m 

90 

9  40.989 

9  50.846 

3 

0.709 

3  10.569 

3  90.415 

3  30.971 

3  40.198 

3  49.984 

90 

0.(K)5 

91 

9  41.153 

9  51.010 

3 

OJM 

3  10.793 

3  90.579 

3  30.436 

3  40.999 

3  50.149 

91 

0.057 

99 

9  41.318 

9  51.174 

3 

1.031 

3  10.887 

3  90.744 

3  30.600 

3  40.456 

3  50.313 

99 

0.060 

93 

9  41.489 

9  51.338 

3 

1.195 

3  11.051 

3  90.908 

3  30.764 

3  40.691 

3  50.477 

93 

0.063 

94 

9  41.646 

9  51.503 

3 

1.360 

3  11.916 

3  91.079 

3  30.999 

3  40.785 

3  50.649 

94 

0.066 

95 

9  41.810 

9  51.667 

3 

1.693 

3  11.380 

3  91.936 

3  31.093 

3  40.949 

3  50.806 

95 

0.068 

96 

9  41.975 

9  51.831 

3 

1.688 

3  11.544 

3  91.401 

3  31.957 

3  41.114 

3  50.970 

96 

0.071 

97 

9  49.139 

9  51.905 

3 

1.869 

3  11.708 

3  91.565 

3  31.491 

3  41.978 

3  5L134 

97 

0.074 

98 

9  49.303 

9  69.160 

3 

9.016 

3  11.873 

3  91.799 

3  31.586 

3  41.449 

3  5L999 

98 

0.077 

99 

9  49.468 

9  59.394 

3 

9.181 

3  19.037 

3  91.893 

3  31.750 

3  41.606 

3  51.463 

99 

0.079 

30 

9  49.639 

9  69.488 

3 

9.345 

3  19.901 

3  99.058 

3  31.914 

3  41.771 

3  51.697 

30 

0.0H9 

31 

9  49.796 

9  59.653 

3 

9.509 

3  19.366 

3  99.999 

3  39.078 

3  41.935 

3  51.791 

31 

0.085 

39 

9  49.960 

9  59.817 

3 

9.673 

3  19.530 

3  99.386 

3  39.943 

3  49.099 

3  51.956 

39 

0.0H8 

33 

9  43.195 

9  59.981 

3 

9.838 

3  19.694 

3  99.551 

3  32.407 

3  49.964 

3  59.190 

33 

0.090 

34 

9  43.989 

9  53.145 

3 

3.009 

3  19.858 

3  99.715 

3  39.571 

3  49.498 

3  59.984 

34 

0.U93 

35 

9  43.453 

9  53.310 

3 

3.166 

3  13.093 

3  99.879 

3  39.736 

3  49.599 

3  59.449 

35 

0.096 

36 

9  43.617 

9  53.474 

;i 

3.330 

3  13.187 

3  93.043 

3  39.900 

3  49.756 

«i  59.613 

36 

0.009 

37 

9  43.789 

9  53.638 

3 

3.495 

3  13.351 

3  93.908 

3  33.064 

3  49.991 

3  59.777 

37 

O.lOl 

38 

9  43.946 

9  53.803 

3 

3.659 

3  13.515 

3  93.379 

3  33.998 

3  4a085 

3  59.941 

38 

0.104 

39 

9  44.110 

9  53.967 

3 

3.893 

3  13.680 

3  93.536 

3  33.393 

3  4:1.949 

3  53.106 

39 

0.107 

40 

9  44.975 

9  51.131 

3 

3.988 

3  13.844 

3  93.700 

3  33.557 

3  43.413 

3  53.970 

40 

O.UO 

41 

9  44.439 

9  54.995 

3 

4.159 

3  14.008 

3  93.865 

3  33.791 

3  43,578 

3  53.434 

41 

0.119 

49 

9  44.603 

9  54.460 

3 

4.316 

3  14.173 

3  94.099 

3  .13.886 

3  43.749 

3  53.508 

49 

0.1  in 

43 

9  44.767 

9  54.694 

3 

4.480 

3  14.337 

3  94.193 

3  34.060 

3  43.906 

3  53.763 

43 

0.118 

44 

9  44.939 

9  54.788 

3 

4.645 

3  14.501 

3  94..'»i8 

3  34.914 

3  44.071 

3  53.997 

44 

0.190 

45 

9  45.096 

9  54.959 

3 

4.809 

3  14.665 

3  94.592 

3  34.378 

3  44.935 

3  54.091 

45 

0.123 

46 

9  45.900 

9  55.117 

3 

4.973 

3  14.830 

3  94.686 

3  34.54:1 

3  44.399 

3  54.956 

46 

0.196     1 

47 

9  45.495 

9  55.981 

3 

5.137 

3  14.994 

3  94.850 

3  34.707 

3  44.563 

3  54.490 

47 

0.129 

48 

9  45.589 

9  55.445 

3 

5.309 

3  15.158 

3  95.015 

3  34.871 

3  44.798 

3  54Ji84 

4H 

0.131     , 

49 

9  45.753 

9  55.610 

3 

5.466 

3  15.399 

3  95.179 

3  35.035 

3  44.899 

3  64.74H 

49 

0.134     ' 

50 

9  45.917 

9  55.774 

3 

5.630 

3  15.487 

3  95.343 

3  35.900 

3  45.056 

3  54.913 

50 

0.137     : 

51 

9  46.089 

9  55.938 

3 

5.796 

3  15.651 

3  95.508 

3  35.364 

3  45.990 

3  55.077 

51 

0.140 

59 

9  46.946 

9  56.109 

3 

5.959 

3  15.815 

3  95.679 

3  35i»98 

3  45.:iH5 

3  55.941 

59 

0.U9 

53 

9  46.410 

9  56.967 

3 

6.193 

3  15.980 

3  95.836 

3  35.693 

3  45.549 

3  55.405 

53 

0.145 

54 

9  46.574 

9  56.431 

3 

6.987 

3  16.144 

3  96.000 

3  35.857 

3  45.713 

3  55.570 

54 

0.148 

56 

9  46.739 

9  56.605 

3 

6.459 

3  16.308 

3  96.165 

3  36.091 

3  45.878 

3  55.734 

55 

0.151 

66 

9  46.903 

9  56.750 

3 

6.616 

3  16.479 

3  9(>..1:» 

3  36.185 

3  46.049 

3  5^89H 

56 

O.KkI 

57 

9  47.067 

9  56.994 

3 

6.780 

3  16.637 

3  96.493 

3  36.350 

3  4H.906 

3  56.063 

57 

0.156 

58 

9  47.939 

9  57.088 

3 

6.944 

3  16.801 

3  96.657 

3  .16.514 

3  46.370 

3  56.997 

58 

0.150 

59 

9  47.396 

9  57.969 

3 

7.109 

3  16.965 

3  96.832 
20^ 

3  36.678 

3  46.535 

3  56.391 

69  1  0.169 

Bokr. 

16^ 

17^ 

l&^ 

19^ 

21^ 

22*^ 

28*^ 
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7AWLE  ir^^LAmUVE  ST  POLAUa 


rAtftjr.  rr>B  rtKDisfi  the  lattitdk  bt  as  obsekted            ] 

ALTITUDE  OF  POLAEIK 

lv0VPMK)0  Ins  ro^I^^WfiW  tMNW^  #•  flWid^V5M>BW  §•  BBC9I  flflBWM  DHM* 

■I; 

imhI  flU  iiiiwwufcr  M  ifcK  Mwr— gte  «^  F^fann 

Wuli  \hm  htmrm^fle  lafce  »wt  tlir  corrRrtmi  §rmmTahhi¥{htUm),mndmidkfmr  t^uni  « 

.     lirAPM*  ll»«  f niff  ivkilfwlfr,  >rr*mfa»g  l»  icii  mf^    TIk  r«sali  is  the  approximMe  itiiiwh  sf  dhr  pJant:. 

t^M4iMmfis.^tmf^^  Smiy  10,  at  9»  SON*  X^*,  P.  If  ^  Mean  volar  liaw,  in  lo«;pto4e  £1^  «a 

H(W^<MM»          1 

Wi^i^mfpmm  tAw  frv«  allftii^  sf  Polarwio  b«  ta^HO^.  n^red  tJbr  latitWe  of  Ubv  place. 

%«4m*',iumkmmTaM9  l\t^fmV^79*7»                                                .       -j-     1  ; 

M 

Or««iiir'»eli  M4ereaJ  tiiwe  «»f  Mean  noon,  imly  10,  p«fa  III     .                      7  1^2  >(.|                        | 

lU4«e««o«  frvm  TaMff  III,  IWIofifilade  (»|kr4»*e«rt,  or  Miaoa)      ~    Oj 

.9 

tNiM  (Imv»ii$  regard  to  «gM)  m  c<|val  to  I«k»I  ndormU  tnac.                    16  43  tfiti 

h     m 
25  M 

6 

MhtfMC  M4l«r«al  lima     .            .                                                             .      16  43  Sstl 

tUtmmmdmf  is  a^oal  to  boar-angla  of  Folaria                                         .        8  36  43.9 

Tr—  ftlUtoda                                               .        ^.  !^  29.0 

Corr«ctioM  from  Table  IV  (below)                     -f   0  48.1 

Approiimate  Latitude                                 .        +  30  17.1 

TABLE  IV— 1895. 

Heitf*  Angle. 

m 
0 

0         t 

Jh. 

2"- 

s"- 

4^ 

S*^ 

O          / 

-I  I».«  ' 

O         / 

-■  '^•'  .'. 

-0  5«!9     ' 

O          f 

-0  37.1     ' 

-0  18^7     ' 

5 
10 

in 

90 
95 
»0 

1 15.4  ;•; 

1  14.8*  ••• 

1  l«,4    ••* 

1  lo.a  •'• 

I    4.3 
1    3.4    \\ 

'     '-^    M 
0M.6     •• 

0  61.7    \\ 
0  60.6    1^ 
0  49.3    1^ 

-0  48.0 

0  46.7   ;; 

0  46.4     •" 

0  35.6    '•* 

0  34.9    '•* 

0  39.7    '•* 
\A 

-0  31.9 
0  99.7    '•• 
0  9H.9    *•* 

0  17.1  •; 

0  15.5    *••    1 
0  13.9    *•• 

-0  19.8 
0  10.7    '•• 
0    9.0    '' 

35 

40 
45 
50 
55 

00 

Hear  Angle. 
0 

1 14.6  j; 

-M4.» 

1 13.6  ;•; 

+  0  ols  ,' 

-'  "•«  .> 
-1  ».i  ••" 

7"-     ' 

0M.5    II 
-0  67.4     ■ 

or.6.4    •' 

0  65.i     •' 

0  64.1  •; 

-0  6«.»  ': 
8" 

0  44..  ;;; 

-0  4«.7 
0  41.3      * 
0  31».9    J* 
0  38.6      * 

-0  37.1    '•* 

"gh. 

0  96.6    \^^ 

-0  95.1 
0  93.5     •• 
0  91.9     •• 
0  90.3    I* 

-0  16.7    ^'^ 

-0    5.8 

0  4.,  •; 

0    9.5    '•• 
-0    0.8    **^ 
+  0    0.8    *•• 

11^ 

10^ 

• 

♦  ooo'.s    ' 

+  0  38!3    ,' 

+  0  63.7     ' 

O          1 

+ r  i9!9  ' 

5 
10 
15 

90 

0  «.6  •; 
0  4.1  •; 

+  0    7.4    ,. 

0  91.9   ;• 

0«3.4     •* 
+  0«6.5 

0  3....7     • 

0  41.1  •; 

+  0  43.8 

0B4.9   •; 

0C6.0     • 

0  67.. ;;; 

+  0  68.1 

1 7..  J-; 

+  1    M  .. 

1  13.3    ••* 

I  .4..   ^^ 
+  1  .4.3 

95 
90 
35 

40 
45 
50 
15 

0  0.0  •; 
0 10.7  •; 

♦  0  IS.0    ,- 
0  I5.R     •" 

0  18.7     •• 

0W.6    ,. 

♦  0  3<.6    ,  ^ 
0  34.0     -J 
0  3ft.5 
0  3B.9    '•* 

0  46.1  •; 

0  46.4    ; 

+  0  49.0 
0  50.«     •• 
0  51.4      ^ 
0  6«.6     •• 

0  69.1      •• 

1  0..     ■ 

.  ...  ;;: 

*'    *•'   •S 

1  3.0  ;^ 

I    4.7   •* 

♦  1  1.-0 

1  .4.6   "   ' 

1 .4.8  "  : 

1  16.0   "    ' 
•.1 

+  1  16.1 

116.3  " 

iis.*:^ 

115.4  •• 

m 

fOW.3 

♦  0  3S.3    ••* 

♦  0  6S.7   '•' 

+  1    6.6  "*  1  ♦  1  WJ  " 

♦  1  I&4    .  .  j 

»ru  M 
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